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DRAGONSMOKE | 


Simulation/ 
Gaming/News 


S/G/N zooms in, zooms out on 
: the world of simulations, games and 
simulation games. Each issue has news, 
philosophy and a complete game to play. 


The ALTAIR 8800 


The future came a little early this 
year. The HOME COMPUTER exploded 
all over the place. Everything | thought | knew 


Our friendly unimpeachable source 
tells us that 2600 ALTAIR 8800 
home/school minicomputers will be 
delivered during the first 3 months of 
1975. And... he continues... MITS 
will soon be delivering ALTAIRs at the 
rate of 1500 per month. Amazing! 

Our very own ALTAIR is up and run- 
ning — tell you more about it in the next 
issue. In the meantime, /f you have acquired 
an ALTAIR, please write! 


about computer: is obso/ete. Watch the PCC 
Dragon strugcie to keep up! 


DRAGONFLIGHT 


Lessa wondered how she 
knew the golden dragon’s name, 
and Ramoth replied: Why shouldnt 
she know her own name since it was 
hers and no one else’s? And then 
Lessa was lost in the wonder of those 
magnificiently expressive eyes. 
Oblivious to the descending bronze 
dragons, oblivious to the presence of their 
riders, Lessa stood caressing the head of the 
ost wonderful creature of all Pern, fully 
prescient of troubles and glories, but most 
immediately aware that Lessa of Pern was 
Weyrwoman to Ramoth the Golden for now 


Simulation/Gaming/News is issued six times 
a year (early in January, March, May, July, September 
and November). Subscriptions are $6 a year, and checks 
(not Purchase orders) must accompany subscription requests. 

Zip codes also should be specified. Advertising rates and 
specifications are available upon request. All communications 
should be addressed to S/G/N, Box 3039, University Station 

Moscow, Idaho 83843. y 


and forever. N 
Sigh . . . now that’s the way to treat a 
dragon! 
DRAGONFLIGHT 
CAL 

by Anne McCaffrey iN THE 

Ballantine Books, Inc. CLAS 

201 E. 50th St. P.O. BOX 8636 iy SpooM 4 

New York, NY 10022 ALBUQUERQUE, NEW MEXICO 87108 Cee Rae eral 
Technical Publishing Co. 
1301 South Grove Ave. 
Barrington, IL 60010 

MITS has announced an ALTAIR USER’S CLUB. 

They say — OK, OK — we'll start do 
doing calculator stuff 
next issue. 

Purposes: 
1. The development of a comprehensive library of software for 


the Altair Computer. This library will, of course, be made avail- 
able to all members of the User's Club 


2. Provide Altair Users with efficient, priority service. This service 
will range from ordering Altair options to free technical 
consultation 

3. Provide Users with useful, up-to-date information about the = 
Altair, Altair software, and computers in general through a 
Club newsletter. 


Dear PCC: 


| am offering computer peripheral 
equipment to hobbyists interested in developing 
a sophisticated system at unbelievable savings. | am 
not a commercial dealer: | am a hobbyist who was able 
to purchase this equipment at an attractive price. Contact 
D. Miller, 1191 Risa Place, Santa Ana, Ca. 92705. 


Write for a list of stuff and prices 


Membership: 


Everyone whobuys an Altair Computer will get a free, one 
year Membership to the User's Club (including a one year sub- 
scription to the Club newsletter) 

Associate Memberships are available to anyone who does 
not own an Altair Computer. The cost of an Associate Member- 
ship is $30.00 per year. 


SEMICONDUCTOR 


_ When electricity will pass through a substance without creating much heat, the substance 
_ is called a conductor of electricity. If electricity won't pass through the substance at all, 


it's anon-conductor. Halfway between are the semi-conductor elements, usually metals 
with strange names. 


We can get a clue about how semi-conductors work when we notice that some substances 
can be either conductors or non-conductors. Graphite, for example, which is used in 
pencil leads, is the conductor while diamond is anon-conductor. Both are made of the 
same thing — carbon! The difference is in the way their atoms line up with each other — 
called the crystal structure. 


Semi-conductors become useful when people start monkeying with their crystal structure 
to get the substance conducting better or not as good. What we come up with are little 
dabs of metal which can be changed from conductors into non-conductors and back again 
under commands from small controlling electric currents. 


Semi-conductor devices are good for allowing small currents of electricity control much 
larger currents. They’re very smail, never burn out if theyre not mistreated, and don’t 
make much heat as they work. Z 


- CPU 


What makes a computer different from a pocket calculator? 


Well, every computer has something very much like a pocket calculator as part of it. In 
fact, the read difference has to do with how the instructions are fed to this internal 
calculator, which is called the Central Processing Unit, or CPU. The instructions are 
stored in part of the computer's memory and can be changed by the computer. 


The CPU has to remember where to look in the memory for the next instruction, and has 
to be able to provide temporary storage places for the numbers it is dealing with. These 
storage places are called registers and are usually given one-letter names (like C-register.). 


_ The CPU has to be able to move numbers between different registers and do different 


things to these numbers as they move, like adding or subtracting two of them. It also 
has ways of getting numbers to and from devices out-side the computer, usually through 
what's called the I/O (Input/Output) channel, and that’s about all. 


Back when computers were million-dollar machines, the CPU was very large, very expensive 


‘and had to do everything. Now that the CPU's can be put on cheap integrated circuit chips, 


it's becoming reasonable to use several of them in a single computer, each one taking charge 
Of a different part of the computer. This kind of co-operative approach is going to do away 


_ with the big-boss approach, and eventually won't have anything left to call a Central 


Processing Unit. 


BITS, BYTES and NIBBLES 


Just about the simplest electrical device is the switch. It’s either turned on or turned off — 
there is no in between. A switch is a lot simpler than a light dimmer, and it’s much easier 
to tell if a lamp is turned on or off than it is to tell how bright a lamp is. 


Almost all computers use this on-or-off (digital) way of representing numbers. You name 
these choices A and B, Herman and Joan, or give them numbers like 1 and 0 (that’s what 
mathematicians like best). Then think up a code which can make larger numbers out of 
these little choices which are called bits. (You have to admit that a number which can only 
choose between two things is pretty small, and deserves to be called a bit.) 


There are a lot of possible codes which can use bits to make up larger numbers, and computers 
use several different codes (BCD, Excess-3, Gray Code, and others, each with its own reason 
for being used). But the code which uses the smallest number of bits to make a larger number 
is called Binary, and it is used in almost all computers. 


Letters and symbols like those ona typewriter can be expressed in binary code, too. You 
Just give each letter a number and use binary code to translate that number into a bunch 

of bits. When you do this, you have to keep the bunches of bits which represent each letter _ 
separate from each other, so you know where the next letter begins. 


A bunch of bits which has to be kept separate from the next bunch is called a Byte. 
Usually it is 8 bits long. The name is pronounced “‘Bite” and in one computer where 
numbers were handled in chunks of four bits the designers called those chunks “‘nibbles.’” 
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ROM? RAM? PROM?2 


by Lee Felsenstein 


These are kinds of memories. (That's what the M stands for — memory). Every computer 
has a way of remembering numbers and instructions. If the list of numbers or instructions 
will never change, it can be stored in a ROM, or Read-Only Memory. A ROM is like a phone 
book — the computer looks for a certain name and gets a number back. The name is called 
the address, and like everything else in a computer, it’s make up of numbers. 


But you can’t change what's in a phone book — you have to wait for next year’s edition. 
Or you can call information and get the latest number for someone. That's like a RAM — 
Random-Access Memory. It is possible for the computer to write a new batch of numbers 
into any address as well as read those numbers out. Until recently, computer memories 
(RAM or ROM) worked by magnetic principles. Magnetic tape, or magnetic drums, or 
magnetic cores, for example. Now chips are being made that use electronic principles to 
store numbers. For ROMs the pattern of numbers is usually cooked in during the manu- 
facturing process. 


Sometimes people need to have just one ROM made up, and fast. Then they can use 
PROMs , Programmable Read-Only Memory. These let the user store a pattern of numbers 
inside by burning out little sections of the chip. Once this is done, those burnt-out sections 
can’t be put back the way they were, so a mistake makes the whole chip worthless. 


There is another kind of PROM called an Eraseable PROM. It doesn’t work by burning 
out sections of the chip, but by storing bunches of electrons in places where they can’t 
get out. This device has a transparent quartz window over the chip, and you can erase the 
entire memory by shining a high intensity ultraviolet light at it for several minutes! The 
main use for Eraseable PROMs is in trying out microcomputer programs and finding out 
what changes have to be made. 


WHAT’S A CHIP? 


Sometimes when people talk about a “chip” in electronics they are 
pointing to an “integrated circuit’ that looks like a tiny domino with 
a fringe of flat metal pins along the edges. The actual chip is buried 
inside, though, and it’s never more than a quarter inch ona side. It 
was made as part of a wafer of silicone three inches across, and was 
broken off when the manufacturing process was over, so that’s where 
the name came from. 


Hundreds or even-thousands of identical chips are made on one wafer 
by some pretty complicated processes, involving very high temperatures, 
vacuums, and so forth. It’s not something you could do in a kitchen 
oven. Even when it’s over, not all of the chips made on the wafer come 
out right. 


TTL? MOS? CMOS? 


Names of integrated circuit types have gotten so long that people who use them all the time 
use abbreviations. MOS, for instance, stands for Metal Oxide Semiconductor. What it means 
to people who use it is that it’s a process which allows a lot more stuff to be cooked onto a 
chip than any other process (yet). So MOS is good for making LSI (Large Scale Integration) 
chips. LSI packs a whole lot of stuff on a single chip. You never get anything for free, though, 
so MOS chips are slower operating than the other kind. 


That other kind is called bipolar logic, and the main kind that’s used today is TTL, or 
transistor-transistor logic. It’s not good for LSI because it makes too much heat and takes 
up too much space. It is used mainly for MSI (Medium-Scale Integration) and SSI (guess 
what the S stands for) devices. 


CMOS will someday be as cheap, although not as fast as TTL. CMOS stands for Complementary 
MOS. It’s a way of making MOS chips that use almost no power, and are faster than MOS. 


CMOS is not very good for LSI, but great for uses like electronic watches where power has 
to come from a battery. 


A word of caution — MOS chips are incredibly sensitive electrically. The amount of static 
electricity you can generate from just wearing nylon clothing is enough to destroy a chip 
internally if you touch it. This is especially true of microcomputer chips and their memory 
chips. So don’t be too quick to handle a MOS chip if you aren’t sure about the safety 
precautions! 


micro-s8 newsletter _ 


by Harold L. Singer 
Cabrillo Computer Center 
Cabrillo High School 
Lompoc, Ca. 93436 
805-733-3501 


The Micro-8 User Group 


Radio-Electronics magazine has published two articles that have launched a new electronic 
components market, the hobby computer. This started with RE’s Sept. 1973, “TV Type 
writer” article by Don Lancaster. It described a Video Terminal using a home TV set that 
could be built for under $150. The response was overwhelming! One month after publica- 
tion, most of the special parts were back ordered for months. Many thousands of these 
have been built by hobbyists and there is such continued interest that several companies 
are offering complete component parts kits. 


A natural followup article, “The Mark-8 Minicomputer’, by John Titus appeared in RE in 
July 1974. This was a slightly modified implementation of the INTEL MCS-8 system using 
the 8008 microprocessor. 

Response to this article has been phenomenal. Over 2000 PC board sets have been sold. ~ 
Two months after the article appeared a letter to the editor appeared in RE offering the 
Cabrillo Computer Center staff as a clearing house for a MARK-8 User Group. In the first 
two months we acquired an active group of 220 members in response to this single letter. 


Extent of interest and possible component sales from the hobbyist market appears to be 
just the top of a very large iceberg. 


Users vary from beginning electronics hobbyists to engineers and college professors, and 

a surprising number of Doctors and Dentists. Application for the 8008 systems vary widely 
from simple hobby projects, home environmental and security systems, educational and 
recreational systems, to elaborate systems to be used in the builder's occupation. 


The user’s group has grown to 500 members and is still growing. We have published five 


newsletters so far. Interest and response dictates that we establish a formal organization 
and very carefully decide what kind of future we wish to create for ourselves. 


The proliferation of new microprocessor chips and price reductions for both the processors 


and memory components will result in the hobby computer movement producing a multi- 
million dollar components market. 


excerpts 


HOW TO GET RELIABLE HARD COPY PRINTOUT FOR S125 
Bob Cook, Wilcox Enterprises, 25 W 178 39th St., Naperville, I!, 60530, provided us with what | think 
is the most exciting information to hit the hobby computer group yet. Enclosed is a flyer offering 


Creed TTY’s manufactured in England by a subsidary of 1T&T in 1964 for a specialized order proces- 
sing system used by Spiegal. 


Bob has done a beautiful job of preparing his flyer and it will take many re-readings before you 
appreciate all of the features these offer. He also provides a MARK-8 interface kit with the unit so 
that the buyer will know exactly how to get the unit running, has PROM’s available with a keyboard 
monitor described below, and will supply free parts for 1 year so that you can keep them running. He 
also has service documentation available and sells each unit with a detailed manual. 

A reasonably quiet and modern, 10 CPS, hard copy device and keyboard with a paper tape punch 
as a bonus for $125. That has to be a dream come true for the MARK-8 participant. To make the 
offer seem even better, circuits and PROMS will soon be available for using the Creeds with the Mil 
Monitor-8 described in the next section. 


Harvey Heintz, 9730 Townline Diversion, Surrey B.C. CAnada V3S 4N7 will use his Mark-8 for games. 


Jim Mehl, P. O. Box 632, Los Gatos, Ca. 95030 will use his Mark-8 as an intelligent terminal with 


local editing capabilities, for personal accounting and record keeping, and as a controller for electronic 
games. 


Solid State Music, John R. Burgoon, 1222 Carolyn Dr., Santa Clara Ca. 95050 is into design of computer- 
control of electronic organs and wants to communicate with other with similar interests. 


Carl K. Zettner (WSHFG), 108 Moss Drive, San Antonio TX 78213 points out that the Datapoint 2200 


has the same instruction set with only four exceptions so Datapoint software may be useable with 
minor modifications. 


Ron Angstadt, Rd. 3 Box 281, Kutztown Pa. 19530 plans to use his Mark-8 for home security, TV 
games and inventory on food supplies. 


William R. Mains, 139—17th St, Pas Robles, Ca. 94401 is waiting till the right time to build up an 
educational system for his high school using either an 8008 or 8080 microporcessor. 


Mark Spohr, 527 Lafayette Ave., Cincinnati OH is a senior Med student at Uniy. of Cincinnati and is 
interested in using the Mark-8 for diagnosis, treatment, drug dosage interactions, and health systems 
planning. (Several doctors have gotten together thru the newsletter.) 


D. Bergren, 9207 SW 43rd Ave., Portland OR 97219 will use the Mark-8 to control an elaborate existing 
burglar alarm system, for temperature and humidity control in his greenhouse, for a lawn sprinkler 
system, and for bookkeeping. 


Bro. R. W. Harris, Monsignor Farrell HS, 2900 Amboy Rd., Staten Island NY 10306 plans to use the 
Mark-8 as a teaching tool for assembly language. 


The MARK-8 is a complete minicomputer based on the 
INTEL 8008 microprocessor. For info, write: 


Radio Electronics - Micro-Computer 
P. O. Box 1307 - Radio City Station 
New York, New York 10019 


and join the MICRO-8 User's Group! 


Joseph A. Cimmino, 19304 Richwood Court, Brookeville, Md. 20729 is promoting a Washington DC 
User’s Group and intends to set up an 8008 and 8080 software distribution house. The Group’s resources 
include Mark-8’s, Intellec 8’s, MIL MOD-8’s, big computers, etc., and they are contemplating big things 
for the future. They intend to have one each of the semistandard devices the User Group establishes so 
they can do software modification from one format to another. They have purchased the INTEL 

User Library. They will soon set up a telephone communications network using Mike Hayes’ (MNH 
Electronics) modems and Joe is even suggesting use of the ham satellite network for national distribution 
of software. Maybe we can get them to write up what they have going for the next newsletter. Joe is 
doing the group a service by putting the roster into machine readable format. Contact him if you want 
to buy a complete set of stick-on mailing lables. He will soon mail out an elaborate survey form asking 
participants dozens of questions regarding what they are doing and waht they want to do in the future. 
He will compile this info and make it available to all of us so please take filling it out seriously. He is also 
working on a super 8008 floating point package. 


Dr. George L. Haller, 1500 Galleon Dr., Naples Fla. 33940, has a Scelbi w/2K of memory, Tape 
interface & model 32 RO. He's programming it for golf handicaps (which consists of accepting 

20 scores; sorting; adding the lowest ten in double precision; subtracting the course rating; dividing 
by ten; multiply by 0.85 (whew!), and then output the result. 


F. Stauber, 183 Woodville, Toronto, Canada M4J 2R4 will use his Mark-8 for speed, drift, and heading 
calculations for airplanes and to receive and send Morse Code. 


Charles F. Douds, 381 Poplat St., Winnetka, Il 60093 is deeply involved in electronics in model railroading. 
He is connected with the Garfiled-Clarendon Model Railroad Club and anyone with similar interests 
should contact Charles and find out what they are up to. 


John C. Neves, 930 Palo Alto,Ave., Palo Alto, Ca. 94301 is interested in Morse Code translation and 
wants to try digital filtering algorithms. 


C. G. Degroot, 155 W. 81 St., No. 4J, NY, NY 10024 is interested in storing and retrieving data on a 
tape, record, and stamp collection and wants a good cassette circuit. 


MARK-8 MODS, A $80 VIDEO TERMINAL, & ANOTHER CASSETTE UNIT THAT WORKS! 


The Digital Group, P. O. Box 6528, Denver, Co. 80206 has an exciting package of ethic 
that will soon be available. The best way to describe it is to extract paragraphs from letters they 
eK named Dr. Robert Suding called us about showing his complete Mark-8 to those in the ee 
Rancetea and about 15 showed up. Dr. Suding has a doctorate in systems analysis, works oul 
and his latest development project is in graphics. He is also one of the nation’s leading oe TE aGut 
slow-scan TV. He has made extensive MODS to his Mark-8 including pluggable boards, octal ee faca " 
large power supply, and keyboard data entry. He spent a % day designing an FSK cassette int ee 
after rejecting other circuits due to drift. Result — not one bit error in over 2 months eau lalenest 
$30 el-cheapo. His crowning achievement is a TV character generator that uses 11017 RA ShaBee 
instantaneous update) and displays upper and lower case, numbers, symbols and the greek alp 


and that can be built for under $80.” 


Word has it that MITS is about to lay an ALTAIR 8800 on 
_ People’s Computer Company. Which has got to prove that 
you are doing something right. Nowif | can only convince 
fou that you ought to use all that talent youhave at PCC 
to write a good cross-assembler in BASIC, all the grateful 
game playing multitude will be able to include home style 
_ computer building in their futures. (Come on you guys, he 
‘needs convincing. Write to him!) Meanwhile | won't tell 
them that you have Plans to provide a BASIC language pro- 
cessor for the 8800 system. There is plenty of talent at 
PCC todo the necessary. © : 


Incidentally, I'm glad to hear that you intend to give Hal 
Singer a hand with the MARK-8 user group. He has done 
afine job, and a whole lot of us owe him a debt of gratitude. 


The other day Fred Moore dropped by: Fred is one of the 
People who tried to get an information network up and 
-funning. His idea was to get everyone to register under their 
Particular interest area. Fred then Planned to distribute the 
foster to everyone on the roster, and therefore get people the 
means to get in touch with other people. To make a long” 
story very short it was too difficult todo with the means Fred 
had at'hand. Now Fred has launched a local Homebrew 
Computer Club. 


I've been following the articles on the CRT display that “The 
Computer Hobbyist’ is Publishing. My opinion is that this 

is the best CRT display system that I’ve seen. It is remini- 
scent of the method used in the PDP-12/LINC-8 CRT displays. 
It is different than the TVT concept in that the beam does 

Not scan, but itis positioned by X and Y commands. In 

short it handles more like a plotter system. Thatis you can 
beam on (intensify point) (pen down) or beam off (lower inten- 
sity)(pen up). This yields a lot more flexibility to the character 
of the displays that are possible. Figures, lines, curves, and 

| kaliedoscope effects are relatively easy todo. The method 

} has been around long enough to be good, practical, and 
versatile. They are describing the hardware and the software 
and are publishing routines that draw the chess board and 
chess pieces. If this turns you on, their address is: 


The Computer Hobbyist 
Box 295 
Cary, North Carolina 27511 


Six inflated American dollars will get you a years worth of 
very good stuff. They are covering the area of logic symbols, 
surplus markets, and the letters from some of their subscribers 
are describing some of the equipment that has traditionally 


They also.havedone an article on interfacing the TTY Model 15 
to a home computer system. Since that was the machine that 
| Used'in my system (version one) | was interested in that very 
Much. | still feel that for $50 — $75 a Model 15 can’t be 
beaten. | think that itis a whole lot less work to rewire this 
machine than to wire a TVT thingee from scratch. If you ever 
do undertake this Project, you will learn all there is to know 
about TTY signals and it does make stepping up to an ASCII 
device a great deal easier to understand after you have made a 
Model 15 work. You can, incidentally still use ASCII for 

the other devices that you have hung on your system 

and go through a short piece of translation code just before 
you need to print anything. If you are being held up on 
account of you don’t have a Print type of device, you might 
ask the North Carolina boys for the back issues and take a 
look. There is information as to where to go and what to 

buy. There are outfits around Chicago (if my memory serves 
me) that buy and sell this type of gear. They cater to the 
radio TTY boys, There is a variety of Baudot (five level code) 
machines that are 110 baud machines. 


The talks that I've had with the men who count in this hobby 
all agree that the home computer will come into it’s own when 
the machinery and the software can handle a common garden 
varlety color TV set. Lee Felsenstein of: 


LGC Engineering 
1807 Delaware Street 
Berkeley, Ca. 94703 


with the others (apparently) are working on a somewhat 
elaborate but effective distributed processor. They will hate 
me for describing their effort that way, and | personally would 
Prefer to have a system like the one they are describing. It 
will however, be more expensive to get up than a simple 
conventional computer system. But when it is together it 
will be a pip! | would Suggest that you get their system 
description before you get very far down line, and see if you 
can use their ideas. They also have some hardware for sale 
at good prices, But the main thing that LGC Engineering is 
doing is that they are publishing a series of papers on what 
they call The Tom Swift Terminal. They have done much 
thought and work on the Problem, and my guess is that they 
will be among the first to solve the many problems involved 
in handling a TV type display, while you massage and make 
ready the data you are going to display. Their system will 

~ operate more like the more sophisticated and expensive display 
terminals in commercial use, but they will be built up of in- 
expensive components and based on 8008 microprocessors, 
Or processors of that type. At any rate, they are on to the 
Problems like how often to scan and how you can supply the 
TV with info that is being updated by other devices that 
are manipulating the data. The essential difference as | 
understand te in, is to have a processor in each of the 
devices that hang On the data lines. | know for a fact that 


WHAT’S HAPPENING 


been available, like TTY of all kinds Sorts, styles and descriptions. 
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AMATEUR COMPUTER USERS GROUP 
HOMEBREW COMPUTER CLUB... you name it 


Are you building your own computer? Terminal? T V Typewriter? 1/O device? 
Or some other digital black-magic box? 


Or are you buying time on a time-sharing service? 


If so, you might like to come to a gathering of people with likeminded interests. 
Exchange information, swap ideas, talk shop, help work on a project, whatever 


This simple announcement brought 32 enthusiastic people together March Sth at Gordon's garage. 

We arrived from all over the Bay Area—Berkeley to Los Gatos. After a quick round of introductions, the 
questions, comments, reports, info on supply sources, etc., poured forth in a spontaneous spirit of sharing. 
Six in the group already had homebrew systems up and running. Some were-designing theirs around the | 
*8008 microprocessor chip; several had sent for the Altair 8800 kit. The group contained a good cross section 
of both hardware experts and software programmers. 

We got into a short dispute over HEX or Octal until someone mentioned that if you are setting the 
switches by hand it doesn’t make any difference. Talked about other standards: re-start locations? input 
ports? better operating code for the 8080? paper tape or cassettes or paper & pencil listings? Even ASCII 
should not be assumed the standard: many 5 channel Model 15 TTYs are about and in use by RTTY folks. 
Home computing is a hobby for the experimenter and explorer of what can be done cheaply. I doubt that 
standards will ever be completely agreed on because of the trade-offs in design and because what’s available 
for one amateur may not be obtainable for another. 

Talked about what we want to do as a club: quantity buying, cooperation on software, need to develop 
a cross assembler, share experience in hardware design, classes possibly, tips on what’s currently available 
where, etc. Marty passed out M.I.’s Application Manual on the MF8008 and let it be known that he could 
get anything we want. Steve gave a report on his recent visit to MITS. About 1500 Altairs have been shipped 
out so far. MITS expects to send out 1100 more this month. No interfaces or peripherals are available until 
they catch up with the mainframe back orders. Bob passed out the latest PCC and showed the Altair 8800 
which had arrived that week (the red LEDs blink and flash nicely). Ken unboxed and demonstrated the 
impressive Phi-Deck tape transport. 

What will people do with a computer in their home? Well, we asked that question and the variety of 
responses show that the imagination of people has been underestimated. Uses ranged from the private 
secretary functions: text editing, mass storage, memory, etc., to control of house utilities: heating, alarms, 
sprinkler system, auto tune-up, cooking, etc., to GAMES: all kinds, TV graphics, x - y plotting, making 
music, small robots and turtles, and other educational uses, to small business applications and neighborhood 
memory networks. I expect home computers will be used in unconventional ways—most of which no one 
has thought of yet. 

We decided to start a newsletter and meet again in two weeks. As the meeting broke up into private 
conversations, Marty held up an 8008 chip, asked who could use it, and gave it away! 

Fred Moore 
2100 Santa Cruz Ave. 
Menlo Park, Ca. 94025 


One final note. Those of you who have already started 
your 8008 system need not panic or dispair becasue MITS 
is coming out with a better goodie. If you can finish your 
system as you originally set out to do, go right ahead. | 
personally think that the 8080 for all of it’s obvious 
advantages ia a lot more computer than I could use 

this year at home. By the time | have gotten to the end 
of developing my 8008 system to the full, memory costs, 
easier interface techniques and devices will be available. 
And more important | will know better just what it is 
that | intend to do with the system. Understand that I’m 
not putting down the Altair 8800, far from it. But my 
experience is that it takes a long time to develop any- 
thing that is really worth while, and | for one am not going 
to junk what I've started until | have squeezed out all that 
| can from a really inexpensive system. Memory cost is 
still the big hang up and it will continue to be for some 
time yet. Besides, a clipped canary at a tom cat's 
convention has a better chance than | have of convincing 
my lady that I need a disk system for the living room. 


this is the very scheme that is used at Ames Research Center 
of one of the pilot simulation systems that has an Evans and 
Sutherland line drawing system hung on it. 


Somebody else who seems to be going gang busters is Carl 
Helmers, Jr., who is otherwise known as: 


MP Publishing Co. 
Box 378 
Belmont, Ma. 02178 


Is publishing a series of booklets covering the construction 
of what he calls ‘The Experimenter’s Computer System” or 
ECS-8 for short. Send him $21 for 12 issues of this system. 
He is developing it in serial form in the booklet. It is getting 
better and better as he goes along. He includes some choice 
coding charts which give instruction times and other valuable 
information that you would compile for yourself if you had 
the time. He has designed an LED display and hung it on an 
Output port so you can ship bits out there and take a look at 
them if you want to. He is into a really stable clock, and has 
published the best tutorial description of UARTS that I've 
ever seen in print. The softwere to run his stuff is also in 

the booklet and the feeling that you come away with after 
reading his stuff a little while is that with just a little more 
effort and a few additional check lists, he is putting out the 
paperwork of a heathkit. Other good stuff and ideas that 

he has. come up with are that he has what he calls a kluge 
assembler system. It is a pre-printed form with the byte 
numbers and the space to fill in the instructions as you code 


If you have gotten anything valuable out of this little 
chat, write me, Gordon French, care of PCC. Yes, 
| can deal with critics too! Let me know what you'd 
like to see and if we can sandwich it in we'll do it. 


Gordon French 


them. It is precisely what | have been painstakingly doing t¢@ ¢ ; a 
for myself for several weeks now. He wants a nickle a ¥ 
sheet for them and instructions are written on the heel 

(so to speak.) He is also aware of the software that is/or ¢ +; v ‘ 


will be necessary to get all the stuff playing and he is 
hard at work developing that too, It is a very creditable 
effort. 


| notice that | have passed over Hal Singer of the MARK-8 Announcement: 


User Group rather lightly, but that was unintentional. Hal 
has done a masterful job of editing the letters that he has 
been getting. The only criticism of that valiant effort to 
stay afloat of a sea of paperwork is that those $%*&S$ 
ditto sheets are impossible to read. But he is getting a 

lot of info on devices and techniques, people and places 
published. 


Texas Instruments Learning Center is presenting an 


early morning home television series, April 15 - 18, 
on “Introduction to Microprocessors.”’ Check your 
local newspaper for time (6:00 AM) and channel. 


BUILD YOUR OWN BASIC 


by Dennis Allison & Others 


A DO IT YOURSELF KIT FOR BASIC?? 

Yes, available from PCC with this newspaper and a lot of your time. This is 
the beginning of a series of articles in which we will work our way through the 
design and implementation of a reasonable BASIC system for your brand X 
computer. We'll be working on computers based on the INTEL 8008 and : 
8080 microprocessors. But it doesn’t make much difference — if your machine 
is the ZORT 9901 or ACME X you can still build a BASIC for it. But : 
remember, it’s a hard job and will take lots of time particularly if you haven’t 
done it before. A good BASIC system could easily take one man six months! 


We'd like everyone interested to participate in the design. While we could do 
it all ourselves, (we have done it before) your ideas may be better than ours. 
Maybe we can save you, or you can save us, a lot of work or problems. Write 


DIRECT MODE? 


Some kind of “desk calculator’’ mode of opera- 
tion would be nice. At least, we would like to 

be able to look at and set different variables in a 
program and restart execution at any given point. 
This feature makes it easier to find and gently 
terminate the existence of ‘‘bugs.’” 


us and we'll publish your letter and comments. 


WHICH BASIC? 


There is not any one standard BASIC (yet). 
The question is which BASIC should we choose 
to implement. A smaller (fewer statements, 
fewer features) BASIC is easier to implement 
and (more important) takes less space in the 
computer. Memory is still expensive so the 
smaller the better. Yet maybe we can’t give 

up some goodies like string variables, dynamic 
array allocation, and so on. 


There is a standard version of BASIC which is 

to be the minimal language which can be called 
BASIC. It’s a pretty big language with lots of 
goodies. Maybe too big. Is there any advantage 
to being compatible with, say, the EDU BASICS? 
We don’t have to make any decision yet; but the 
time will come... 


DATA STRUCTURES 


Data structures are places to put things so you can find them or use them later. 
BASIC has at least three important ones: a symbol table whi 


gram name, A or Z9 or A$, with its value. 


If we had a big computer where space 
was not a huge problem, we could simply preallocate all storage since BASIC 


COMPILER OR INTERPRETER? 


We favor using an interpreter. An interpreter is 

a program which will execute the BASIC program 
from its textual representation. The program 
you write is the one which gets executed. A com- 
piler converts the BASIC program into the ma- 
chine code for the machine it is to run on. Com- 
piled code is a lot faster, but requires more space 
and some kind of mass storage device (tape or 
disk). Interpretative BASIC is the most common 
on small machines. 


HOW MUCH MEMORY? AND... WHAT KIND? 


Can we make some guesses about how big the BASIC system will be? Only 
if you don’t hold us to it. Suppose we want to be able toruna 50 line 
BASIC program. We need about 800 bytes to store the program, another 
60 or so bytes for storing program values (all numeric) without leaving any 
space for the interpreter and its special data. Past experience has shown 
that something like 6 to 8 Kbytes are needed for a minimum BASIC inter- 
preter and that at least 12K bytes are necessary for a comfortable system. 
That's a lot of memory, but not too much more than you need to run the 
assembler. A lot of BASIC could be put into ROM (Read Only Memory) 
once developed and checked out. ROM isa lot cheaper than RAM (Read 


and Write) memory, but you can’t change it. It’s lots better to make sure 
everything works first. 


But . . . if we can agree on some chunks of code and get it properly checked 
out, some enterprising person out there might make a few thousand ROMs 
and save us all some $$$. Let's see now . . . how about ROMs for floating 
point arithmetic, integer arithmetic, Teletype I/O... 


ch looks up a pro- 


SHOULD OUR BASIC BE TIME SHARING? 


provides for only 312 different names excluding arrays. When memory is so 
costly this doesn’t make much sense. Somewhere, also, we’ve got to store the 
names which BASIC is going to need to know, names like LET and GO TO and 
IF. This table gets pretty big when there are lots of statements. 


Lastly, we need some information about what is a legal BASIC statement and 
which error to report when it isn’t. These tables are called parsing tables since 
they control the decomposition of the Program into its component parts. 


We don’t think we'll try to time share our 8080 
among many users. While there is no fundamental 
difficulty in making a multiuser system, it doesn’t 
seem worth the effort, 


MALLE 


Yi 


_ STRATEGY 


Divide and Conquer is the programmers maxim. BASIC will consist of a lot of 
smaller pieces which communicate with each other. These pieces themselves 
consist of smaller pieces which themselves consist of smaller pieces, and so forth 


down to the actual code. A large problem is made manageable by cutting it into 
pieces. 


TINY BASIC 


What are the pieces, the building blocks of BASIC? We see a bunch of them: 


*a supervisor which determines what is to be done next. It receives control 
when BASIC is loaded. 

a program and line editor. This program collects lines as they are entered 
from the keyboard and puts them into a part of computer memory for 

_ later use. 


a line executor routine which executes a single BASIC statement, whatever 
that is. 
a line sequence which determines which line is to be executed next. 


%a floating point package to provide floating point on a machine without the 
hardware. 


Pretend you are 7 years old and don’t care 
much about floating point arithmetic (what’s 
that?), logarithms, sines, matrix inversion, 
nuclear reactor calculations and stuff like 
that. 


And .. . your home computer is kinda small, 
not too much memory. Maybe its a MARK-8 
or an ALTAIR 8800 with less than 4K bytes 
and a TV typewriter for input and output. 
terminal I/O handler to input and output information from the Teletype and 
provide simple editing (backspace and line deletion). : 
a function package to provide all the BASIC functions (RND, INT, TAB, etc.) 
an error handling routine (part of the supervisor). 


a memory management program which provides dynamic allocation data 
objects. 


You would like to use it for homework, math 
recreations and games like NUMBER, STARS, 
TRAP, HURKLE, SNARK, BAGELS,... 


Consider then, TINY BASIC 


= Integer arithmetic only — 8 bits? 16 bits? 
= 26 variables: A,B,C,D,...,Z 
=» The RND function — of course! 
= Seven BASIC statement types 
INPUT 


These are the major ones. As we get futher into the system we'll begin to see 
others and we'll begin to be able to more fully define the function of each of 
these modules. | 


= Strings? OK in PRINT statements, not 
SSD ‘ OK otherwise. 
YOU MEAN IT DOESN'T SPEAK BASIC 
OR Keep tuned in. More TINY BASIC next time, 

including some GAMES written in TINY BASIC. 
(IDIOT SAVANT CAN’T SPEAK UNLESS SPOKEN TO) 

f WANTED — FEEDBACK! Your thoughts ideas, 
etc. about TINY BASIC urgently requested by 
the PCC Dragon. 


eee 


Many enthusiasts for the INTEL series of CPU ‘chips’ have had the heart-break 
of opening up the package, and not finding a cord with which to plug it in. 
Now that the ALTAIR has made its debut, the next stumbling block, software, 
rears its ugly head. Skip Phile, the harried computer fiend, had the following 
comments on programming. 


“Tt’s obvious that toggling machine-code programs from the front-panel has its 


limitations,” Skip pronounced, looking up from his Hazeltine. *‘First there’s 
the matter of a ‘scope driver, followed by a syntax analyzer, formatter for out- 
put, interrupt routines, and error checking logic. At the rate of one word 
toggled into memory every ten seconds, a good worker can have a running 

" program by Christmas ’76.’’ Mr. Phile handed me a Government Document 
(reprinted here for your convenience)* “Tt says here,’’ he continued, ‘that 
the US Gov has a hardwired BASIC program that'll run on the 8008. That's 
something even the good old 1401 never had.” 


“Armed with the ALTAIR, a TV typewriter’, and a good knowledge of BASIC, 
anyone should be able to get a low-grade STARTREK game going in about a 
month.”’ 


Which is good news for people who are still trying implement a toaster controller 
or whose callouses from toggling front-panel switches are interfering with their 
flute-playing. 


Chuck Polisher 
P. O. Box 4214 
Boulder Colorado 80302 
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R75-20—Weaver, A. C., M. H. Tindall, and 
R. L. Danielson, ““A Basic Language 
Interpreter for the Intel 8008 Micropro- 
cessor’ (S2 pp., Report No. UIUCDCS-R- 
74-658, * University of Illinois, Urbana, 
Illinois). 

A BASIC language interpreter has been 


designed for use in a microprocessor 
environment. This report discussed the 
development of 1) an elaborate text editor 
and 2) a table driven interpreter. The entire 
system, including text editor, interpreter, 
user test buffer, and full floating point 
arithmetic routines fits in 16K words. 


Aha! Help is available. We found this on page 


68 of the January, 1975 issue of Computer. 
(Published by IEEE Computer Society, 5855 


Naples Plaza, Suite 301, Long Beach Ca. 90803 


8 NEWS FROM A SMALL PLANET 


From a letter written to Rusty Whitney 
at OMSI — 


Dear Rusty — 


Many thanks for the nice letter in response to my 
inquiry about computing equipment for home use. 
You were so helpful that ’'m going to impose on you 
for some more advice, this time about software. 
After looking around at prices for used computers 
Tye about decided that almost eyery thing costs too 
much. American Used Computers is selling PDP-8P's 
with 4K for about $2400, which seems to me to be 
grossly overpriced, and their other brokerage houses 
are about the same. In addition, it seems clear that 
microprocessor- based machines-which are certainly 
OK for what I want to do — are about to blossom in 
a big way for relatively little money. You may have 
seen the article in January’s Popular Electronics in 
which a complete kit based on Intel’s 8080 chip is 
being offered for under $400 with essentially no 
memory, and an extra $260 for every 4K of very 
fast RAM up to 64K (all directly addressable). The 
producer of the kit is also offering cheap discs, 
terminals, all kinds of I/O peripherals and a whole 
range of other equipment, fora complete system. 
I'm sure that other companies will be offering similar 
things and that this is probably the way. to go for 
people like myself. 


The only problem I can see with this approach is that 
so far none of the chips have software of any real 
sort. Most of the microprocessors are apparently 
intended for dedicated process control applications, 
and consequently are supported primarily by cross- 
assemblers and high-level languages requiring other 
machines, which defeats the purpose of a home sys- 
tem. Even those units that have resident assemblers 
won't really do for general home use, because the TV 
displays that almost haye to be used because of cost will 
only display a few lines at a time and don’t offer hard 
copy; this is likely to make debugging very difficult 
even for little programs. Obviously what’s needed is 
a BASIC-type package and those don’t exist. 


A way out of this would appear to be offered by the 
fact that some chip makers are beginning to develop 


microprocessors that emulate existing systems for which 


lots of software is ayailable. Thus single-or multiple- 
chip processors emulating (is that the right word?) the 
PDP-8E and PDP-11/05 are about to come on the 
market. The question is, if amateurs build machines 
based on these chips can they get DEC’s (or whoeyer’s) 
software without paying a fortune for it? I don’t know 


copies of, say the BASIC code and give it away, or 
what? Any comments you can pass along on this area 
of software for home systems would be much appre- 
ciated. I don’t know quite how to pose the question 
to DEC or Data General —— “‘please give me OUEST 
expensive software so I can use it on my machine?’ 
You asked about my experience building a TV-set- 
based display terminal. I built one from the plans in 
the Radio-Electronics article by Don Lancaster about 
a year ago. It does exactly what you suggest you'd 
like to have — generates characters as an RF signal 
that goes directly to a TV set’s antenna terminals. It 
will put up to 32 characters per line on up to 16 lines 
on the screen, and hasa cursor. This would seem to 
be enough for most applications, and getting a denser 
display apparently requires modifying the TV set for 
greater bandwidth. A few comments on this design: 


1. Nobody should try to build it without either 
substantial electronics background and available test 
equipment, or free access to someone who can provide 
this expertise. Otherwise you couldn’t get it debugged, 
especially if you use surplus IC’s. 

2 It wasn’t terribly cheap — over $100 with one page 
of memory, excluding the TV set, and at that I had 

a lot of the conventional parts like resistors, etc. 

3. The parts were hard to get — took me over 4 
months — and the IC’s often didn’t work right, rée- 
quiring frustrating debugging and replacement. 


4. The cursor can’t be manipulated by software and 
the display doesn’t scroll. I think these things are 
do-able with add-on circuitry, but not by me. 


5. The use of a TV set, with its raster scan, puts 
limits on the use of the display for non-alphanumeric 
applications like drawing pictures, unless you have 
almost unlimited memory. 


Southwest Technical Products in El Paso is now mar- 
keting a version of this display that seems a lot better 
than mine — it uses static RAMS (cheaper and simpler) 
has a two-page memory, and allows you to plug in 
cards for serial UART or parallel I/O, manual or 
automatic cursor control, etc., which they also make. 
The kit sells for about $200 without the special 
features and without a keyboard. I wouldn’t be 
surprised if this cost couldn’t be brought down below 
$100 with volume production and with some chips 
specifically engineered for the application. By the 
way, SWTP also offers a keyboard kit with ASCII en- 
coder for about $40 — I built it and think it’s way 


If you’re interested in home-brew stuff you should 
Write to Hal Singer at the Lompoc HS Computer 
Center, Constellation Way, Lompoc, Ca. and get on 
his Mark-8 User’s Group Newsletter mailing list (no 
charge, but send some SASE’s and a couple of buck to 
help him out). This group was started after the 

Radio Electronics article on the 8008 based computer, 
and now has about 300 members nationwide with 
very diverse backgrounds. He puts out a mimeo- 
graphed newsletter once every couple of months or 

so with tips for construction, suggested applications, 
who's doing what in amateur computers, suggested 
circuits, etc. I think he may haye the start of some 
thing big including maybe a way for amateurs to buy 
things at OEM prices. : 


Jim McCord 
330 Vereda Leyenda 
Goleta, Ca. 93017 


P.S. Haye you seen the article by Joseph Weisbecker 
of RCA on home computing in the August issue of 
Computers? Very interesting. He used an audio 
cassette for bulk storage of data and audio messages; 
his computer (based on the RCA COSMAC micro- 
processor) talks to you! Great for young kids who 
can’t read yet. He also had some clever ideas for 
application. 


HEY MA, LOOK 
WHAT FOLLOWED 
MEHOME... 


ae 


any thing about whether software is proprietary, whether 


overpriced for what you get — surplus is just as cheap 


someone who already has a DEC machine can make 


Dear PCC — 


I presently have a Radio Electronics TV typewriter 
and am building the Mark-8 mini computer. The 
TVT parts, including PC boards, power supply, 
connectors, and all electronics cost me $133.00. 
An ASCII keyboard kit which I purchased from 
Southwest Technical Products cost $39.00. The 
February ’75 issue of Radio Electronics discribes a 
UART which plugs into the TVT board. With this 
UART I will be able to talk to and receive froma 
Teletype, record TTY messages on a cassette, play 
back cassettes to the TTY. ~ 


Total Cost 
TV Typewriter 133.00 
ASCH Keyboard 39.00 
UART 35.00 
Mark-8 with 1K words 278.00 
Cassette tape recorder free 
(mass memory) 
Television display free 


$485.00 


IK static RAM’S (2102 or 2602) now available 
for 8 for $65.00. 4K memory PC boards for the 
IK static RAM.S will be available soon for under 
$10.00 each. Estimated cost of 4K increases of 
memory — $280.00. 


Now if I could just find plans for an RS-232 


interface... 


and a lot better mechnaically. 


All of my suppliers have either advertised in 
Radio-Electronics or been mentioned in “Letters 

to the Editor”, since the TV typewriter article. 

The Maxi-kit with 1K memory (I-8008, all resistors, 
all .I disc capacitors, and all 7400's, plus 8-2] 02's) 
for $145 is sold by M & R Enterprises, P. O. Box 
1011, Sunnyvale, Ca. 94088. 


Bill Godbout Electronics, Box 26 73, Oakland, 
Airport, Ca. 94614, Advertising, in Feb, 75 issue, 
page 98 lists 8008's for $50.00. A kit with the 8008 
&1K static memories, and I-G25203 (8x 256) 
EROM for $130.00. 


Also in Feb. issue, page 27, a new TV typewriter. 
Full kit less keyboard, power supply and case 

selling for $175.00. (Careful shopping around would 
get all the parts including the power supply for 

$130 to $140). Also available with new TVT II 

are optional pluging. UART board, parallel inter- 
face board, cursor control board, and off-line edit 
and s¢reen board. 


James Fry 
4249 N. Lockwood 
Toledo, Ohio 43612 


home computers 


Mr. Albrecht — 
There can be no possible dispute about the micro- 


computers being the thing of the future. Just look 


at all the hobbyists that the recent articles have 
stirred up. Within a year the number should more 
double. Costs for parts are constantly dropping, 
even with inflation. 


Gary T, Post 
475 Brooks 
Lemoore, Ca. 93245 


Dear Bob — 


Some of your readers might be interested in knowing 
that there are groups of amateur radio operators in 
the U.S. and throughout the world that listen in on 
transmissions from orbiting earth satellites. 


The first group of these “space eavesdroppers” was 
formed in the early ‘60's in the Kettering School in 
England. The organization in the U.S. is the North 
American Branch of the Kettering Space Eavesdroppers. 
The main event everyone is waiting for is the joint 
Appollo-Soyuz mission in the summer of 1975. 


No amateur radio license is needed but you do need 
some equipment for receiving If you are interested 
and have access to a computer I’m sure this organiza- 
tion would be grateful if you would like to help 
compute satellite orbits, and distribute them to other 
listeners. 


For more background information, radio frequencies 
and sample satellite tracks you can contact me. 


By the way, Bob, could you give me some information 
on the “enterprizing group” on the East coast that 
is planning a PCC type center? 


Charles Shapiro 
< 40 Acacia Ave. 
Chestnut Hill, Ma. 02167 


} 


machine language vs assembler— an opinion 


Dear Bob — 


I just realized that you are in the planning stages of 

an assembly language book. Please do not think that 
the following is to put down your project; I am sure 
that whatever you do will be well received. For some 
time now, I have had some radical ideas about assembly 
language? if you have opposing views, I hope that you 
may find time to write, that we may reason together 

in good humor. 


It is my position that assembly language, being the 
first level of software languages, is by far the most 
inefficient lagnuage, including machine language. Its 
use should therefore be discouraged (in favor of octal 
or hexadecimal look-up charts); my reasons are: 


1. In general, an Assembler is a software system for 
converting three letter alphabet codes into machine 
code on a one-for-three byte basis. This directly implies 
that a machine language program may run in available 
memory, but an assembler yersion will not-fit, and 
thus, means that all software modification (and there 
is always modification) must be done outside the 
computer, perhaps on paper-tape TTY equipment. 
Not only is this slow, but it automatically excludes 
the editing advantages of software systems internal 

to the computer. 


2. In actuality, the situation is worse than described 
aboye. In general, a Symbolic Assembler reseryes 
seyeral alpha-numeric spaces (bytes) in each command 
for symbolic addressing and carriage-return (in the usual 
TTY form). This means that a typical assembler pro- 
gram may be eight or more times the bit-length of the 
equivalent machine code. } 


Symbolic addressing means that you can specify a 
“jump to ‘HOP’ ” command, where “HOP” has 
labeled a statement somewhere in the program; this is 
quite helpful in program modification. When working 


from 
Manchester & 


Hertfordshire 


Dear Bob, 


The use of mini computers for education in this country 
continues to grow, particularly in the teacher training 
sector. As you will know, users of these systems have 
formed as association called MUSE (Mini computer 
Users in Secondary Education). They have been active 
now for about 2% years and shortly are to hold their 
third annual working weekend. One of their members 
tells me that his school system is shortly to be upgraded 
fron an EDUSYSTEM 20 to include dual DECTAPES 
and the capability for OS/8 BASIC. Perhaps you could 
suggest some educational users of similar systems in 

the States who could usefully exchange ideas. 


I have enclosed further issues of the U.K. Newsletter 
‘Computer Education News’ and also details of an 
attempt I’ve made at writing about the technology 
associated with computer-based learning. Best wishes. 


J.J. Turnbull 

Head of Education Applications Sector 
The National Computing Centre Ltd. 
Quay House, Quay Street 

Manchester M3 3HU. 


in machine language, each “jump to” includes the 
actual address of the instruction you wish to “jump to.” 
If additional steps are inserted in the machine code, 

not only must all succeeding steps be “bubbled up,” 
but all jump commands referring to addresses in the 
modified area must also-be altered. A Symbolic 
Assembler will generate tables to do this automatically 
during re-assembly after each modification. 


But a relatively minor machine language program 
(similar to a conventional re-locatable loader) can be 
written to do the same thing; “jump to” statements can 
be identified and, if the jump is to a modified address, 
the jump address is changed. The operator can step 
through a program on a (machine operated) CRT 
display, and on command, cause a software system to 
insert a NO-OP, bubble the program(s) up, and change 
internal “jump to” addresses. Thus, a relatively minor 
machine language program allows on-line program editing 
while a major Symbolic Assembler may allow only off- 
line modification. 


3. The final advantage of an Assembler is the use of 
mnemonic codes, which seem to have a greater affinity 
for human memory than octal numerics. After sey- 
eral months of intense 8008 programming, I am just 
now beginning to reliably remember the numeric 
machine.codes. But programming is not a “sit down 
at the terminal and start in” job; rather, it is a pencil- 
and-paper process in which logical processes are ordered, 
erased, and squinched in-between others until the 
desired effect is predicted. It is thus not hard to use a 
simple octal conversion list for the appropriate com- 
mands once the concepts are firm. 


The Assembler version of a program, being outside 
the computer, can be printed out easily, but must be 
stored and maintained in the assembler version, in case 
future use might show the need for modification. The 
machine-language version must be masked, translated, 


MORE NEWS 9 


Dear People’s Computer Company, 


Over the last six months occasional copies of People’s 
Computer Company Newsletter have been falling into 
my hands and J have never failed to be invigorated and 
excited by it. We are an offical organization within 
England responsible for promoting good computer 
education within the county of Hertfordshire. We make 
use of a DEC System 10 computer situated at the 
Hatfield Polytechnic which is about twenty miles to 
the north of London. We provide educational services 
for all the schools and colleges within Hertfordshire 
who make use of this system and are prepared to talk 
to anybody about computer education. 


We very much want to carry on receiving copies of 
this Newsletter and we have a suggestion which would 
make our administrative burden rather simpler and 
which would probably be amenable to you. As part 
of our activities we publish a regular flow of Bulletins 
and of various paper-backed texts — programming 
manuals, package diets, and so forth. Would you be 
prepared to barter these for continuing copies of the 
Newsletter? I am enclosing a copy of our latest 
Bulletin and a few other of the lightweight materials 
with this letter so that you can see what we produce 
and at the same time I am despatching you by surface 
mail the rather heavier material. An up-to-date list 
of what we publish is usually printed in the back of 
our Bulletins. 


If you are interested in the exchange of programs 
then that could easily be arranged too, although most 
of our programs are written in DEC BASIC which 

is rather different from Hewlett-Packard BASIC parti- 
cularly over text handling facilities. 


J. Jaworski 

Advisory Unit for Computer Based Ed. 
19 St. Albans Road 

Hatfield, Hertfordshire. 

AL10 OHU 


and sent (to TTY or CRT) for examination. But during 
this process, a relatively minor program (compared to 
the Assembler system itself) could also output assembler 
alphabet codes. A larger system could output an 
English interpretation in words, instead of mnemonic 
codes. In any case, machine language coding can do 
what assembler coding can do, far more efficiently. 


The above arguments are critical in a small-memory 
system. With a disk (or semiconductor disk replace- 
ment) you can better afford to be sloppy. But, for 
a while at least, a whole lot of people can’t really 
afford it. ns 


It is easier, not harder, to program in machine code, 
but lots of people are afraid of it. Non computer- 
type scientists ridicule it. Even computer people are 
far more concerned with higher-level languages. I 
myself believe that small companies will presently 
start offering programmed ROM’s for personal com- 
puters; a pre-programmed APL system would really 
tear things open. Such a system exists for the 8008, 
I believe, in Micro Computer Machines MCM/70. 

I have seen this desk-top computer operate, and it 

is really a powerful unit; but the price is creeping 

up over 5K now, so it is not what it should be. 
Generously, there may be $1000 worth of electronics 
in the thing; the money goes for the APL system. 
But we see the future, and there, but for SSK would 
goL 


Terry F. Ritter 

Vice President 

Dantco 

2524B Glen Springs Way 
Austin, TX 78741 


10 NEWS 


For The Dragon’s Lair at the PCC — 


SO HOW DO DRAGON’S OPERATE TTY’S? | mean 
those claws aren’t too advan tageous, even for electric 
typewriters. Unless you Operate on a voice instruction 
system, like Hal in 2001, A Space Odessey. And Hal 
can even have conversations! Simple, right? Wrong! 
An article in Pschology Today tells why. The article 
from a May 1974 PT is called “Why Computer Don’t 
Talk Like Hal in 2001.” The thing that attracted it 

to me was a pair of store bought teeth reading a paper 
tape. 


After reading the article, you find how very very com- 
plex OUR language is and how simple BASIC is for for 
that matter any computer language). It retells an 
article about hte Psychiatrist program at MIT called 
“Eliza” and it’s difficulties. Then it shows you how 
one program analyzes a single English sentence. When 
you finish the article you find that it isa long, long 
way off before computers can talk English like Hal. 


During my vacation, | visited the OMS/ Computer 
Room. | was impressed. Here, at the Medford Mid 
High, students know only programming, logging and 
running only BASIC, along with very elementary 
Machine. There at OMSI,students (same age) know 
advanced programming techniques, howto alter com- 
puter languages, how.to pick new. computer hardware, 
know exactly ‘haw the computer works. ‘Not anly are 
their students advanced, but so is thelt. hardware: n= 
DEC’s SUPER BASIC using EDU/CRUNCH, along. = 
with it’s accompanying machine language Many 
many TTY’s and:3 screens, for games and computers 
art. Compare thatto our 2Mid High TTY’s connected 
by phone to a crummy HR2000F! If everybody is 

like that in the Computer World (all 1 know about 

this world is from the PCC and. What's in Medford), 

we have got a long way togol (baby). 

Though some space is there at the OMS], it seems that 
every nook and cranny is used fora FTY, screen or 
computer (and their manuals. .-whew!) But there 

is always space fora newcomer, who didn’t even make 
pre-arrangements, ME. | playeda couple of games, 
asked questions and looked around. There was a Jot 

to see in that small room. And. 1 thank the OMS/ 
bunch for letting me see it. 


Now! got to brag about myself. Not actually brag, but 
to tell you guys why | take your paper or magazine. .. 
and what it does for me. Lately, with techniques from 
DAVE OF THE CAVES, TAXMAN, SNARK, MUGWUMP. 
The Programmers Toolbox and anything else, | have 
splurged on writing programs. Though some have not 
gotten on tape yet, /‘ve made numerous dry runs to 
check for mistakes. (One of our computer instructors 
prefers me to write “educational” program instead of 
games. “Games”, he implies, “are OK to write, but 
just as long as they are good, and you don’t waste Paper 
ortime.“) = 

Here are some of my very few Public Service Programs: 


Dinner — a program for planning dinners. This uses 
the BRK function of 2000F and makes the runner of 
the program put all 4 basic foods into the dinner, 

while computing times for preparation, at a given 
serving time. 

Number Line — a program which takes over the tedious 
job of making number lines. It draws up to 10 number 
lines on a page, and prints the assignment data from 
input. I’m sure many a math teacher would like 2 neat 
copy of number lines. 


SUMWRD -— this explores the use of basic English laws 
into making words (I’ve found 16 different types of 
syllables possible in English words). VY 


__-sdrawing board. 


1 am also working on a program which explores the 
human approach to understanding langauge. Also on 
the drawing board isa computer information system; for 
science, history, mathand any other subject But due 

to their difficulties, they probably will remain on the 


/ also have games made, which.of course, out number 
all my “useful” programs. My proudest achievement 
is PICKA#, whichis the 3 digit number guessing game. 
Another is KILLER, a game where you must search 
foryour KILLER before fie finds you. It is based on 
the principle of MUGWUMP.-Then there’s WAR, a 
computerversion of the'card game of the same name. 
Other games which | wisb'to complete within my life- 
time are P; OBE-a. ace game using the Y -mX*B 
-tormula which-deten les Slope, where your ship must 
enemy vessel But your only clue 


seek and destroyan en my, 
to it’s position is one “disabling ray” (That reminds 
me, you ought to plana Special issue on SPACE GAMES 
that would be fun.) Ais Backgammon is planned to 

be a Computer game, butitssems tobe too slow to be 


played’on a TTY2 == 


=) Medford is a good place to develop computer skills, 
'-along with electronics, drafting and musical arts. But 


it seems to my dismay, {may'/. display my dismay?) 
that our family will move to Spoka “ill somebody 


out there please tell meif-they have compvter 


vastuction in Spokane publicschoo|s2 


Byron V. Caloz 
4837 Friffin Creek Road \ 
Medford Oregon 97501 


THe Dangond) LOVES LETTERS 9 


“Trekkije” | 
Dear People: 


Have been meaning to write to you for some time, but 
what with my finishing my MS in comp sci (of which 
Iam rather immodestly proud), and changing schools 
to pursue my PhD, this is the first opportunity which 
has turned up. 

Ihave greatly enjoyed reading the back issues of the 
PCC and am delighted to find a group which is dedi- 
cated to educational and recreational uses of computers. 
It is encouraging to note that ‘fun’ uses of computer 
time are becoming somewhat more legit and no longer 
means instant expulsion from the computer lab if the 
director catches you! 


Besides being a computer phreak, I am a ““Trekkie.” 
Nothing fanatic, you understand, (i.e., no pointed 
sideburns [or for that matter, pointed ears] ), but 
nonetheless still enough to go around attaching 

‘Star Trek LIVES. bumper stickers to things. Could 
you please send a listing of Star Trader? (For ten 
dollars, I can do a lot of typing) I am also very 
interested in exchanging listings with any of your 
readers who have versions of Star Trek or Spacewar, 
or the like. Here there are two BASIC yerions: one 
gives you a script-type output, the other is the usual 
4094 sectors with 64 quadratns galaxy type. There 
is also an APL version, complete with super-novas 
and gravitational anomalies. I’ll be glad to make these 
ayailable to anyone who wants to trade. Also of 
particular interest are any ‘graphics’ versions, such 

as for the DEC GT-40 system. I realize that this may 
precipitate a flood of mail as that is the usual 
consequence when anyone mentions “Star Trek” in 
print, but as they say, KEEP ON TREKKIN’! 


Bob Wier’ 
1104 S. College Rd. No, 3 
Lafayette, Louisiana 70501 


HOW DO DRAGONS OPERATE TTYS? 


Instructional Computing 


{ 


E|=| 
Network Is Up 


Minnesota education reached a 
milestone in October 1974, when 
MECO’s instruc ional computing 
network became operational. Still 
lacking some tel communications 
connections from®schools to multi- 
plexor stations, the network is 
about 90% complét . Even so, the 
completion of the thirteenth multi- 
plexor station at-Duluth was note- 
Sworthy | = 


—n 


The instructional computing 
network, using the thirteen multi- 
plexors and a wide variety of tele- 
phone company equipment, con- 
nects the 800 plus terminals to the 
five different computer locations. 
Approximately five hundred ter- 
minals are in the Twin City area 
and thus use the dial-up network 
for telecommunications. 


The telecommunications instal- 
lation—a_ significant undertaking 
by anyone’s standards, has been 
accomplished because of the ef- 
forts of many. Mr. Richard Wil- 
liams, of the Bell Telephone Com- 
pany, has been an invaluable mem- 
ber of the MECC telecommunica- 
tions project. Mr. Larry Buesk- 
gans of Loonam & Associates has 
done an outstanding job of coor- 
dinating and actually installing all 
of the multiplexor equipment. 


The telecommunications network 
is a tribute to the cooperative ef- 
forts of educators in the field and 
their patience. 


Y tipiyqod 


¢ Some of the important features of UNIX are: 


UNIX is a general-purpose, multi-user, interactive Operating system for the Digital Equipment Corp: 
PDP-11/40, 11/45 and 11/70 computers, developed by Ken Thompson and Dennis Ritchie at Bell 
Telephone Laboratories, Murray Hill, New Jersey. !t qualifies as far and away the most comprehensive, 
general, and sophisticated operating system available for any minicomputer today. 


at A hierarchical (tree-like) file system structure that permits removable sub-structures; 
2 Fully compatible I/O to and from files, devices, and other concurrently-running jobs ( or processes) ; 
3.‘ The ability to initiate asynchronous processes; 


4. System command software selectable on a per-user basis (i.e., each user may have a different 


=, command language available into which he is dropped at login time); 


= 5: Over 100 “subsystems” including a dozen languages. 


_ UNIX was developed on the PDP-11 in 1971. Limited earlier editions existed on the PDP7 and PDP9 in 


1969—70. There are now more than 70 UNIX installations within and outside the Bell System. Some 
representative non-Bell users include Columbia University; the Oregon Museum of Science and Industry; 
Harvard University; and the Boston Children’s Museum, the first licensed non-Bell users. 


_ Some of the more important and interesting programs available under UNIX are: 


an assembler that vaguely resembles PAL-11R;. 

a versatile text editor based on QED; 

a compiler for a language resembling BCPL with the addition of data types and structures, 
called C ( and successor to, of course, B); 

a pseudo-BASIC interpreter; 

a text-formatting program in the mold of RUNOFF; 

a FORTRAN compiler; 

a SNOBOL interpreter; 

an ASCLI sort-merge program; 

a symbolic (albeit non-interactive) debugger; 

a form-letter generator; 

avery flexible standard user command interface called the Shell; 

a driver for the Federal Screw Works VOTRAX voice synthesizer; 

the games of Wumpus and Chess, plus a “learning” version of tic-tac-toe; 

and an assortment of programs for utility and maintenance purposes (list contents of director, 
check file system integrity, copy files, etc.) 


I should be noted that UNIX is fully self-supporting, largely self-documenting, and extremely reliable. 
Delivery of the system includes source code for the operating system itself and all programs. Over 90% 
of the system is written in C; once you become acclimated to it (which took me a month of very 
sporadic poking around; a more reasonable effort could be accomplished by an experienced programmer 
within a few days), C is a very easy language to use. 


We brought up our initial shipment of UNIX in minutes without a hitch. We run UNIX ona PDP-11/40 
computer with/48K words of core memory, two 1.2-million-word disk cartirdge drives, a line printer, 
nine terminals including a Teletype, a DECwriter and six alphanumeric CRT’s, a QUME high-quality 
30-cps character printer, a voice synthesizer and (soon) a general-purpose relay/switch interface box. A 
useful UNIX requires a minimum of 32K words of core in all, plus a disk, hardware multiply/divide, 
memory management, a real-time clock, and, of course, an 11/40, 11/45 or 11/70 CPU and one or more 
terminals ETO! ’ 
UNIX is extremely reliable. We have experienced no software-related crashes since receiving the most 
recent edition of UNIX about three months ago. As this is being written, our system has been up for four 
consecutive 24-hour days without a crash; the most recent crash before that was due to my own human 
error. In fact, the system has been so reliable that | was lulled into complacency and recently lost 
130,000 characters of information when our second disk drive went flakey — | had not made a backup 
copy of that cartridge for acoupleof months. In no case has a processor-related hardware crash caused 
any loss of data. e 


The central philosophy underlying the development of UNIX was to provide a reasonably efficient 
environment for programming. The features of the system certainly realize this goal: the file structure, 


_ available languages, and process-orientation of the systemare all very convenient. Further, the system's 


protection system and flexibility suit it well to the requirements of a high school that has advanced 
computing courses or a university, and to the off-the-wall public interaction we experience here at the 
Children’s Museum. We have been sharing development work on the system with Harvard University, 

which has an 11/45 UNIX that often supports 20 users, since it was first delivered to us. This co- 

operation has led to the implementation of a number of games, utility programs, and complete sub- 

systems likeian extended BASIC (similar to Digital’s standard BASIC/RT-11). Currently under development 
are a general-purpose information storage and retrieval system, dubbed The Information System 7, 

and an extended and slightly more flexible shell. A high school student is implementing FOCAL, which 
should be ready within a few weeks. 


UNIX is available for a nominal distribution fee (at last | heard, $150) to users who sign a licensing 
agreement that requirés that the system be used solely for educational purposes. Users who are not 
willing or able to sign'the agreement may purchase a license at a cost of $20,000 (again as of my 
most recent contact with the folks at Bell:) 


t 


The system is not covered by any software support clause. Hence, it is not well suited to the needs of 
the small school, or indeed of any school that does not have a professional person with quite a bit of 
programming experience; although the software Is, as | pointed out, extremely reliable, one still needs 
to be able to understand what's going on in its innards to be able to diagnose hardware problems that 
crop up spontaneously in defiance of DEC diagnostics, and one needs to become fluent in C to write 
new software and make modifications to existing code. Nonetheless, UNIX is an outstanding bargain 
for installations that can make use of it. 


Much of the information in this article has been excerpted and paraphrased from a'document entitled 
The UNIX Time-Sharing System prepared by Thompson and Ritchie. Readers who would like copies 
of this document, or other information on UNIX may contact me directly; where appropriate, 
requests for licensing information, etc. will be forwarded to Bell, but | will attempt to answer 
technical questions ‘so as to minimize the strain on the UNIX development people: My address is: 


Bill Mayhew 


Director, Computer Systems Development ‘ \ i 


The Children’s Museum oe setiG) aise} 
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UNIX HORS D’ORUVES 


Dear Bob, 

Good Heavens. Where to begin? 

I received yesterday the two issues of PCC that have 
been published thus far this year thanks to your 
intervention (I presume) with your crackerjack sub- 
scription department. My thanks, I think; sometimes 
PCC simply frustrates me because it’s packed with too 
many far-out ideas and I don’t have enough time to 
deal with all of them and still get my work done. 

Lalso realized that by now I must owe you about an 
entire issue’s worth of articles, both on what we're 
doing and on UNIX and on our new center. I promise 
I'm going to get right on them. Tonight I will write 
about UNLX; tomorrow about our new configuration 
and what we're doing with it. 

Things here have now reached the point where I can’t 
even keep track of them. I have two dynamite high 
school kids, Mike Fitzgerald and Eric Feigenson, 
working for me doing software and even a little hard- 
ware development. Mike is a senior at Copley HS 
here, and works at the Museum with me for about an 
hour and a half a day for credit under the school’s 
flexible-campus-like program. He wants to be a com- 
puter “techie” when he “‘grows up” (heaven forbid) 
and is looking for some inspirational ways of getting 
training that will lead to a job in the reasonable future. 
He has good skills, and is slowly learning all there is 

to learn about PDP-11’s and VTOS terminals, but our 
system is finally becoming reliable (knock on wood) 
and the opportunities for hands-on experience fixing 
it are rather small. He’s also getting quite sharp with 
software and now uses UNIX’s high-level systems- 
programming language, C, exclusively (BASIC is 
currently implemented has no matrix operations 

and is too slow when it needs to be swapped onto 

a moving-head disk, and C is much better once you 

get used to it). 

Eric is a junior at Newton South High School where 
they run RSTS on a system smaller than ours (used 

to be there weren't any systems smaller than ours!); 
he had a work-study job with them during the summer 
and has experience as a System Manager. His soft- 
ware proficient in C. 

Yesterday I sat down with a couple new staff people 
and was amazed to discover the range of games and 
things that-we’ye implemented. The general public 
has access to seven of them: UGUESS (1 to 100 
number-guessing), LOGUESS (1 to 10 number-guessing), 
a modified WUMPUS, HANGMAN, TICTACTOE, 
MATHDICE (an adding game for itty-bittys), and 31 
(the game of thirty-one). We also have tried STARS 
and REVERSE but the level of abstraction required 
was too great for our uninitiated audience to deal with 
readily. Sitting around on the disk waiting for me to 
check out their instructions and interactivity are 

NIM, MADLIBS (which I included in my article a year 
and a half ago), and several others that I forget about 
at the moment. We also have a couple of friendly quiz 
things that we’re going to run in conjunction with our 
Dentists role-playing exhibit during Dental Health 
Week (Month?) in February. I’m right now in the 
midst of rewriting the program called the SHELL 
which is the normal interface to the system for pro- 
grammers and “real users”; the public interacts with 

a program called “HI” which is garbage-proof and 

tells the user a little about the computer, the terminal, 
and what things he can do with it. I’m enclosing a 
printed copy of what a sample terminal session might 
look like (annotated of course). 


Next month, we’re going to all-CRT terminals in our 
public space (thanks again to our friends at Digital 
Equipment). Paper costs being what they are, and 
DECwriters being what they are, it is the only reasonable 
approach, 


Lalso recently discovered that I have a TRAVEL 
BUDGET that will help to pay for a maybe trip to 
the West Coast later this spring (although I've been 
saying I was going to make such a trip every spring 
for the last four years). Maybe will actually get 
there this time and will stop to see PCC. 


Other than that, things are about as off-the-wall 
here as normal. My work load is lightening up a tad 
(due, I think, to the fact that I’ve been screaming 
about my overcommitted time for three years and 
somebody is finally listening) so 1 might even be 
able to answer some letters from readers. 


Keep up. the as-per-usual tuhriffic work. 
: Bill Mayhew 
Director, Computer Systems Dev. 
The Children’s Museum 
The Jamaica Way 
Boston, MA 02130 


“steal from 
the rich... 


From our circulation department to Theodore 
Kramer — 


“Steel from the rich, give to the poor and sell your 
memoirs for 30K.”" 


From Theodore Kramer to our circulation 
department 


Dear whoever-it-was-who-sent-me-the-quick-cure-to- 
my-financial-problems. . . 
1. you don’t spel to gud (r yu a teechur?) 


2. Istealt from the rich to make the enclosed book 
order 


3. does PCC come under your definition of poor? If 
so I have taken care of part 2 of your good advice. 

4. Lreally meant $30K yearly, so I would have to sell 
a memoirs each year to take care of my needs. 

5. What’s a memoirs? If you could describe it to me 
and I can find one, will you buy it from me for 30K? 

Now, on to new stuff. 


I am interested in starting a dialog with computer pro- 
fessionals who are into such ideas as home computing, 
fun computing, learning computing, etc., and who would 
like to put something together which would be elegant 
and economical enough to attract capitalization. I have 
some embryonic ideas of my own which would benefit 
by exposure to the cold light of reason and experience. 


My experience with computers is 99.44 per cent IBM 
oriented. I speak BAL and COBOL with equal facility, 
can handle FORTRAN with the help of a book, and 
have done a few things in GPSS. “MY” current com- 
puter is an IBM 370/168 with more core, disks, tapes 
scopes, bells, and whistles than anyone in their right 
mind could ever use. They tell me that TSO, the slow 
assed “time sharing” system up on this beast chomps 


not written by imbeciles or hardware salesmen that 
burns that kind of core??? I won’t tell how much OS, 
the super-sophisticated operating system eats . . . 
you'll never stop laughing. Imagine, this software is 
only to get you to the point where you can put and 
take from the system. Application programs tend to 
mn about 100K each, averagewise. But it’s worth 

it because of the fantastic response time andthe many 
users serviced, you’d think. .-. right?? WRONG??? 
WRONG!!! The damn dumb monster sometimes 
times out during log-on for crissakes. 


Can you send me names/addresses/phones of people/ 
organizations in Southern California who are into 
alternate people-oriented uses of computers? 


What is a Digi-log??? Where can I find out how/when 
to get one? 


Enuff. Please send me the name of whoever or whatever 
you are. It feels funny to write a letter to a company. 


Theodore Kramer 
5307 Sepulveda Blvd. 
Van Nuys, California 91411 


Comments 


Dear PCC Dragon — 


The world has turned into several bright and beautiful 
hues since I opened your package of goodies (VoL 1-3). 
Unless I miss my guess, I see a broadening of the 
interests represented in the paper and for one, would 
like to encourage you to continue to report broadly. 
Personally, I am dedicated to the effective use of com- 
puters by lawyers, an extremely conservative group 
which ts currently organized into very small and 
inefficient provider-groups called law firms; some of 
these firms can be pursuaded to improve their methods 
of delivering their product but the inability to organize 
a large group of users seems to prohibit any large scale 
time-shared systems. Thus, the progress being made 
in the use of small inexpenswe computers is central to 
progress toward my goals. 

Some comments as I flip through the pages of VoL 3, 
No. 3: ' 

P. 2-3: enormously useful information. 

P. 4: a great idea but I can’t do more than get the 
flavor of it from the description. I would love to 

have a listing of your parsing algorithm. The key 
seems to be in the statement T = C$, but I don’t 

know what that does aside from a straightforward 
assignment (and if that’s all, it seems redundant). So, 
gladden my heart and show me the “‘frazzle-dazzle 
look-up”: I should think everyone could benefit 

from it and would encourage publications. 

P. 8-9: Iam scuttling my concern abou the expense 
involved and am ordering COMPUTER LIB. What 
about putting together a slightly less personal and 
more comprehenswe primer on the order of P. 10 

and I] which ts the best-by-far explanation of 
Modems and Acoustic Cuplers I have ever seen. By 


all means KEEP LEVINE WRITING !!! 
P. 12-13: Fantastic; just what the world needs. 


Mise: any way to collect the info on TTY and issue 
it in booklet form? Also, my survey of BASIC 
instruction books let me to prefer PROGRAMMING 
TIME-SHARED COMPUTERS IN BASIC by Eugene 
Barnett (Wiley, 1972) and I looked at and owna lot 
of similar books, none coming close in terms of style 
and content. 


I've just spent about an hour trying to read the listing 
on P. 13 of No. 2 (Bulls and Cleots) and am utterly 
stumped. There are many indications that the code 
is not very good, e.g., Line 420 resetting P9 to the 
only value it could have at that moment and inside a 
loop no less! Yet I’m not very practiced at reading 
other people’s programs and am not familiar with the 
use of push-down stacks in BASIC so will allow as 
how I may be the one at fault. In any case, however, 
I’m confident that few of your readers could read 
that program gwen the absence of any remarks or 
documentation of any kind, not even a variable des- 
cription table. I’m amused to see a computer that 
can compute the value of a user-defined function 
before its been defined (Line 490 and 740). I say 

all this because I can appreciate the tremendous value 
to be gained in reading other people’s code and want 
to use that technique to learn their “tricks”; but gwen 
the effort expended here and the little I learned, I’m 
beginning to wonder. 


Keep up the fantastic and much appreciated work!! 


Beardsley Ruml, II 
3306 Cathedral Ave. 
N.W., Washington, D.C. 20008 


U of Oregon 


The Department of Computer science at the University 
of Oregon is pleased to announce its Summer Program 
for 1975. A few of its key features include — 

1. Five workshops, of one week each, designed for 
elementary school teachers, school administrators, 
social science teachers, science teachers, and business 
teachers respectively. 

2 A number of low prerequisite courses covering a 
broad variety of computer science topics. These 
include programming language courses in BASIC, 
FORTRAN, FLECS, and PL/1 and courses on 
Environmental Modeling and Simulation, Computer ~ 
Graphics Devices, Natural Language Processing, 
Information Systems, and Introduction to Computers 
in Education. 

3. A comprehensive set of courses leading to a Master's 
Degree in Computer Science Education, designed 
for teachers. Depending upon one’s background, 
this requires 3-4 summers to complete. A full 
program of study is available at each level for people 
in this program. 

SUMMER SESSION 


An improved program consisting of one week work- 
shops, four week courses, eight week courses, and 
individualized programs of study. Designed for 
educators, computer science majors, and people 
needing computer science service courses. 


4. Courses for computer science majors at the under- 
graduate and graduate level. Students with 8-12 
hours of computer science background, all the way 
up to graduate students in Computer Science, will 
find a broad range of courses available. If interested 
they should be able to build a program of study of 
up to 12 credit hours of appropriate coursework. 


Computer facilities available include an IBM 360/50, : 
a PDP-10, and various mini computers. 


If you have specific questions, please contact: 
David Moursund 
Dept. of Computer Science 
University of Oregon 
Eugene, Oregon 97403 
686-4394 


More general information about the Summer Session 
is available in the Summer Session Catalog. 
Write to: 


Summer Session 
64 PLC, University of Oregon 
Eugene, Oregon 97403 


RENEW NOW 


One more issue for good old Volume 3. 
The May ‘75 issue ends this publication 
year .. . it’s time to renew! 


NSF Grant 


b HANOVER, N. H. — A grant of $31,000 has been 
awarded to Dartmouth College by the National Science 
Foundation to support development of a national 
standard syntax for graphical operations in the com- 
puter language BASIC, according to Professor Arthur 
Luehmmann, assistant director of the Kiewit Compu- 
tation Center. 

The project, which is funded from January 15, 1975 
to January 15, 1976, will add graphical statements to 
BASIC. A national panel of experts from universities 
and industry will assist in the program. 

The project actually began in early October 1974, 
under the development of Prof. Luehrmann, when a 
national panel held a conference at Dartmouth’s 
Minary Conference Center to discuss the needs and 
prospects of such a language development Additional 
support in the amount of $7,400 has been received 
from the National Bureau of Standards, California 
Computer Products, Inc., Hewlett Packard Inc., 
UNIVACE and Tektronix. 

According to Professor Luehrmann, “some of the most 
compelling examples of educational computer use 

are ones that involve graphics. Yet, it is very difficult 
to transport these programs to other institutions 
because there are no standards for writing graphical 
programs. We hope to change the situation so that 
BASIC programmers will have a standard way to write 
graphical programs that can be exchanged easily.” 
The language BASIC was developed at Dartmouth in 
the early 1960's by President John G. Kemeny and 
Mathematics Professor Thomas E. Kurtz, director of 
the Kiewit Computation Center. It has since gained 
acceptance as one of the world’s major computer 
languages. , 

The panel working on this project is one of national 
stature and includes, in addition to Professor Luehrmann, 
Professors Stephen J. Garland and Larry R. Harris of 
the mathematics department at Dartmouth, and 
representatives from several other institutions. 

The project welcomes correspondence from people 
who would like to influence its outcome or be kept 
informed of its progress. 


Altair 8800 


Gentlemen: 
I read with great interest your articles dealing with the 
Altair 8800. We are rather excited about the possibility 
this mini-computer may haye for us. Presently we 

"are on a time-sharing system with a local business firm. 
However for the cost of our time-sharing we could 
develop the Altair 8800 into our own programs at 
perhaps some savings in the short run and certainly 
much saving in the long run. 


We have written for more details about the Altair, 

but without trying to put you in an uncomfortable 
position we would like your assessment of the potential 
the Altair offers. Divine Heart is a small school, but 

we believe the computer has its palce as an educational 
tool, and as part of the curriculum itself. Certainly 

the computer will affect our lives more and more and 

as such we do have a responsibility to our students to 
prepare them to meet the world of today and tomorrow. 


I would appreciate your honest assessment of the 
Altair and how you think it could be put to use ina 
small school setting. Time-sharing has its advantages 
in that we do not have to be experts to use it. 1am 
especially interested in what you think noyices could 
do with the Altair. We are fortunate in having some- 
one on the staff with some background in computers 
and believe he could run our system for us. 

Thank you for your past issues of PCC. I have enjoyed 
each issue very much. Next year we plan to offer a 
course‘in computer science. I do believe PCC will be 
in the hands of each student. 


Rey. Thomas Cassidy, S.C. J. - 
Principal 

Divine Heart Seminary 
Donaldson, Indiana 46513 


es LTAIR 
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we all love 
computers but... 


Dear PCC — 

We all loye computers, but . . . the cost of a complete 
system is still more than most schools can (or are willing) 
to spend. A lot of schools can afford programmable 
calculators though. The cost is much less, they are 
simpler to operate, more reliable, and cost almost 
nothing to maintain. They also offer some advantages 
for classroom use. For one, the programming, being 
more basic than BASIC or FORTRAN gives more of 

a feel as to what’s really going on inside. Also, they 
can be programmed by an entire class at once with the 
use of prescored punched cards and each student can 
still run his own program without taking a lot of time 
inputing the program. 

Ihaye two programmables (A Compucorp 025 and 

a Monroe 1666, which are about the same) in my Math 
Lab at Edison Jr. High and use them to teach basic 
computer programming, for CAI (Monroe has a CAI 
kit with over 200 programs covering much of the Ist— 
10th grade math curriculum from counting to quadratic 
equations and matrix inversion), and for recreational 
purposes such as game playing. I have a number of 
game programs and will exchange programs and ideas 
with anyone interested. Some programs are versions 
of Number, Bagels, Mugwump, Moon Landing simu- 
lations, Nim and Tic-Tac-Toe. Pfease send V 


With the recent introduction of handheld programmable 
models such as the HP55 and 65 ($400 — $800) and 
Novus programmables ($140 — $200) [nice but fewer 
memonies and no conditional branching] there should 
be quite a few to choose from at even lower prices 

by the end of the year. 


Keep up the good work. I wish there were a PCC 
here in L.A. START ONE ¥ 


Richard Moffie 
3355 Canfield Ave. No. 10 
Los Angeles, CA 90034 


GAMES, TRICKS, 
AND PUZZLES 


FOR A HAND 
CALCULATOR 


How to... 'Nsietg 


Use Constant & Memory 


Generate Rand 
2 om N 
Find Square Roots sinbers 


Solutions What’ Wrong With 


by Wallace Judd 


FOR ORDER INFORMATION — 
SEE PCC BOOKSTORE P. 27 
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STGCUE Publication 


SIGCUE Announces Special Publication 


The ACM Special Interest Group on Computer Uses 

in Education has sponsored a special 80-page publi- 
cation, entitled Topics in Instructional Computing, 
devoted to teacher education in instructional uses 

of computing. Edited by Stuart Milner of the School 
of Education at Catholic University of America, 
Topics contains twelve refereed papers which discuss 
methodology, languages, resources (materials, Organi- 
zations, etc.), attitudes, effective leaming environments 
and familiarizing teachers at all levels with the broad 
spectrum of instructjional computer uses. An intro- 
duction by Milner discusses computer education for 
teachers and cites an extensive bibliography. 

Referees for Topics are Fred Bell (University of 
Pittsburgh), Judy Edwards (University of Iowa), Adele 
Goldberg (Xerox Palo Alto Research Center), Milner 
and Karl Zinn (university of Michigan). The twelve 
accepted papers (of more than 40 submitted) are 
grouped in three categories as follows: 


Part One. Uniyersity-Based In-Service and Pre-Service 
Programs 
Training Secondary School Computer Science Educators 

Joyce Statz- 
Computer Science Education for Students Training 
to be Teachers 

Terry J. Frederick 
Teacher Certification — A Computer Science 
Necessity 

J.L. Poirot and G. G. Early 
Computer—Augmented Teacher Training 

Portia C. Elliott & Howard A. Peelle 
A Summer Master’s Degree Program in Computer 
Education 

Peter Moulton and David Moursund 
Computer Augmented-Learning Programs for College 
Instructors 

Frederick H. Bell 
Part Two. Approaches for Disseminating Ideas and 
Materials About Computers. 
Promoting Computer Use in Social Studies: A 
Dissemination Effort 

Donald Holznagel & Daniel Klassen 
A Grassroots Approach to Teacher Training: OCCE 

Tim G. Kelley 
Project LOCAL — Bridging the Gap 

Robert N. Haven 
Part Three. Unique Implications of Computing for the 
Teaching-Learning Process 
Classroom Communication Media 

Adele Goldberg and Bonnie Tenenbaum 
Using LOGO in Teaching 

Richard Rubinstein 
Some Thoughts on Computers and Greatness in Teaching 

Thomas A. Dwyer 


Topics in Instructional Computing has been distributed 
to all SIGCUE members on the roster as of December 

11, 1974 (date of label preparation for mailing). Addi- 
tional copies are available at $4.00 each from A. Ken 
Morton, Kiewit Computation Center, Dartmouth College, 
Hanover, NH 03755. All orders will be shipped post- 
paid; an additional charge of $1.00 will be assessed for 
any order which is not prepaid (including purchase 
orders). 


$6.95 
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P.C.C.'s First Book of 
Computer Games 
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Preface 
Welcome to the Games Book 
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Number Guessing Games 


PUTTING THESE GAMES ON YOUR COMPUTER * Number A simple number-guessing game. 

¢ Abase Guess my number ... in base 2or5o0r8or ... 

* Trap Trap my number. Then make the trap smaller and smaller and ... 
All the games run in Hewlett-Packard 2000F BASIC. * Stars Guess the cosmic number. Win some stars for yourself. 

You can type in the games you want if you're care- * Clocks Read the metric code words and guess what time the computer has 
ful and patient — many are listed in the back (we've Inimind: 


et * Bagels The Pico, Fermi, Bagels game — guess a three-digit number. 
left out the really long ones). Or, see the last section * Quadgt Bagels too easy? Try Quadgt. 


in the book for information on ordering magnetic ¢ Button Button, button, who's got the button? 
tape or individual paper tapes. 


( KCI&s yy Mop 2] ABO|OUPCEY HEIH) 


Word Games 


If your computer speaks a different dialect of BASIC — Letter There are 26 letters in the alphabet, but only 1 of them is /r. 
Many of the programs should “almost’’ work as is. Abagel Like Bagels, but here you try to guess the computer's 3-letter word. 
Strings and disk references (if any) may require modi- Hangmn The game of Hangman — guess the secret word, letter by letter. 


ate Madlib Complete a zany story by filling in the blanks — before you see the 
fications. (Check a copy of the HP 2000F user's sony "1 


manual.) Word A scrambled word appears and you must unscramble it before your 
time runs out. 
To reduce the size of the programs, you can remove 


. 4 “Nimlike” Games 
REM’‘s and the game’‘s rules (have separate instructions a 


available or how about having our book handy?). ¢ -23Mtch Sern with 23 matches, you and the computer take turns removing 
Happy crunching if your BASIC allows multiple Batnum Set up your own game, then play against the computer. 
statements per line. Nim You and the computer take stars from piles. 
Chomp The board is a big cookie, but one square is poison. Any number can 
chomp. 
* Zot Use you zotter to your best advantage. 
Hide & Seek in 2-Dimensional Grids 
* Hurkle The Hurkle is a happy beast — find him if you can. 
¢ Mugwmp Circles crossing circles will tell you where the Mugwump hides. 
4 ¢ Snark Catch the Snark with a well-placed circle. 


Pattern Games 
Dangle Use the computer to make a dangling string of stars. For the very 
young. 
Sunsgn Your name and sunsjgn are used to create a unique artistic pattern. 
Biosin Charts your life's physical, sensitive, and cognitive cycles. 
Mandal Create your own Mandalas by'choosing design parameters. 


PLAYING THESE GAMES WITHOUT A COMPUTER Meg pohm Conway,s cellularboard game, 


Amaze Creates a random maze. You choose how big. 


A * before a game means that it can be played without Board Games 


acomputer. Suggestions for “how” appear in the * Qubic5 3-D tic-tac-toe. Choose a strategy level for the computer, then try to 


introductions and game descriptions. wine Rie 
chapter intro: ons and 9 Pp * Gomoku The traditional Japanese game of five-in-a-row. Only here, you play 


the computer. 
* Teaser Try to fill the 3-by-3 board with 1's everywhere except the center. 
Good luck! 
* Rover Guide Rover Robot across a grid. 
Welcome to the Caves 


* Caves! Find your way out of the Caves. Three levels of difficulty. 
‘ * Wumpus Hunt the Wumpus in its world of caves, superoats, and bottomless pits. 
¢ Caves2 Like Caves, but you set up the caves for a friend to solve. 


Business & Social Science Simulations 


Hamrbi You are Hamurabi, the governor of ancient Sumeria. 

King If you survive your eight-year term, we congratulate you. 

Civil2 A two-team simulation which recreates 14 Civil War battles. You 
can change the course of history. 

Market Two companies compete in a business simulation. 

Stock Play the Stock Market. 

Policy Six teams interact trying to manage the U.S. economy. 

Polut A real-life simulation that permits you to create a water pollution 
situation and try to clean it up. 


Science Fiction Games 


Trader Star Trader is an interstellar game of mercantile skill. Can be played 
lightly, or with passion. 
98 Sttr1 You captain the starship Enterprise in instellar battle. 


Last Chapter 


104 * Crash Land a space module on the planet of your choice. 

107 Lunar Try to land a spaceship on the moon. 

108 * Revers Unscramble a list of numbers with your ingenuity and lots of 
patience. 

111 ¢ Zeros Two players build bridges until one player cannot move. 

112 * Taxman Try to beat the Taxman. Factors are the keys to this one. 


115 Selected Listings 


154 Order Information 


THE MYSTERIOUS and UNPREDICTABLE RND 
by Bob Albrecht 


[ve written a book about the BA 


publishing it 


the adventures of RND, 
means, do publish this marve 
bad stuff — turn those PCC pages ov: 


manuscript!” 


RANDOM N 


Random numbers a 


Below is a se 


We got the random numbers by flipping a coin. 
If it came up HEADS we wrote co pazen at 


came up TAILS we wrote “2. 
HEADS did we get? 


Roll a die - - - 
We did it 10 times: 
3 


»” How many 
How many TAILS? 
get | or 2 or 3 or 4or 5 or 6. 


G25 ts 5 © 


Suppose we wanted a sequence of random 
numbers in which each number is | or 2 or 3 


or 4. Easy -- - roll the die. 


If it comes up 1 


2, 3, or 4, write it down. But if it comes up 
5 or 6, don’t write it down. 

How can we use 4 die to get a sequence of 
random numbers in which each number is 0 
or | or 20r3 or 4or 5? 


Random digits? Usea spinner. Whole numbers 
from 0 to 99? Usea spinner twice or use two 


spinners. 


How about a sequence of random 


numbers in which each number is 0 or .} or 


20r.- 


_or.9? And how do we get a sequence 


of random numbers in which each number Is 
Q or .01 or .02 or 10Siore Oleg! 


Superdice! 


A regular die is a cube with 6 


faces, numbered 1 through 6. An icosahe- 
dron has 20 faces. Two faces numbered 0, 
two faces numbered 1, two faces numbered 
2, and so on up to 9. Here is a sequence of 
random digits we got by rolling our icosahe- 
dron 20 times. 


32297091951637922524 


Tell us how to use a regular die (6 faces) 
and a coin to get random digits? 


We have a dodecahedron (12 faces) with 
faces numbered | through 12. How can 
we use it to get random digits? 


CREATIVE PUBLICATIONS 


P.O. BOX 10328 : 
PALO ALTO, CALIFORNIA 9430 
- (415) 968-3977 


SIC function called RND, but I haven’t gotten around to 


yet. So... Ive decided to “‘serialize”’ parts of the book in PCC. As you follow 
cisms and suggestions such as “By all 


> 


UMBERS 


perhaps you would send criti 
lous material” or (sigh), “Even a Dragon shouldn’t write such 
er to someone who can write and burn all copies of your 


re numbers that are “chosen at random” from a given set of numbers. 


quence of random numbers. Each number is either | or 2. 


Dees lea 


2 


SPINNERS... DICE ... SUPERDICE 


1 


1 


1 


RND AT PLAY 


Below — RND is doing his random thing — 
simulating (imitating) a sequence of coin 
flips. 


BRATS COIN FLIPPER 

“H 

BRIN SHOWMAN YECOINEEC IES DORYOURWANTES 
PRINT 

FOR K=1 TON 
LET R*RNDCO) 

IF R<.S THEN 198 
PRINT “TAILS, 
GoTo 200 

PRINT “HEADS™, 
NEXT K 
PRINT 

PRINT 

Goto 118 

END 


HOW MANY COIN FLIPS DO YOU WANT?20 


HEADS 


TAILS 


HEADS 
Tats TAILS TAILS NEADS 
HEADS HEADS 
HEADS TAILS HEADS REAne 
HOW MANY COIN FLIPS DO YOU WANT7208 
TAILS TAILS 
TAILS 
HEADS Tae 
Hae READS TAILS TAGS 
ane TAILS HEADS 
TAILS TAILS TAILS 


HOW MANY COIN FLIPS DO YOU WANT? 


Did you see him? In Line 150 ofthe pro- 


gram, we used the BASIC function called 


RND to compute a “random number” and 


assign it as the value of R. 


Games. NUMBER, STARS, WUMPUS and 
dozens of others depend on the use of the 


RND function. Playful RND — at your 
service. 


nual Here is RD is 


Line exon 


HEADS 
TAILS 
HEADS 
HEADS 


TAILS 
TAILS 
HEADS 
HEADS 


Copyright © 1975 by Dymax, Menlo Park, California 
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RND NUMBERS 


The RND function generates numbers that 
“seem to be” chosen at random. Some people 
call numbers computed by the RND function 
pseudo random or quasi-random numbers. 
(Look up “pseudo” and “quasi” in your friendly 
local dictionary.) 


We will call numbers computed by the RND 
function RND NUMBERS. 


Instead of telling you about RND numbers, we 
will suggest experiments that you may try and 
then... draw your own conclusions! 


First experiment — use this program to com- 
pute and print a bunch of RND numbers — 
as many as you like. 


168 REM eee RND NUMBER GRINDER OUTER 

118 PRINT “HOW MANY RND NUMBERS DO YOU WANT*s 

128 INPUT N 

138. PRINT 

140 FOR K=1 TON 

158 PRINT RND(O), 

168 NEXT K 

178 PRINT 

999 END 

RUN 

HOW MANY RND NUMBERS DO YOU WANT?20 

+*626415 116785 -988882 *593227 = 782516 
#511995 +815293 =S2016 + 447355 =368334 
«911773 + 78878 #463951 6-S991BE-62 146818 
=9A6814 +648529 2.B88081E-82 «723665 +895693 


Our RUN produced a sample of 20 RND num- 
bers. Important! If you RUN our program you 
will probably get a different sequence of RND 
numbers. (Well, we told you the RND function 
was unpredictable.) 


OK, RUN the program and get some samples. 
Look at them. What do you think you know 
about RND numbers? Go ahead — write some- 
thing down. You may be right. 


ewe re 


TO BE CONTINUED 


Sr ee yy 5 err 


HOW BIG? HOW SMALL? 


How big might a RND number be? Let’s 
investigate. Here is a program that computes, 
but does not PRINT, a sequence of RND 


numbers. What is PRINTed is the Jargest 
RND number that occurred. 


160 KEM #6 LAKGSST RND NUMBER IN A SAKPLE 
lid) PRINT “SAMPLE SIZE“) 

128) INPUT N 

438 LET L=kNDCe> 

148° FOR K=2 To Wn 

158 LET K=RNOCB) 

160 IF L >= R THEN 188 

170 LET L=R 

180 NEXT K 

198 PRINT “LARGEST NUMBEK IN SAKPLE wAS“3L 
238 PRINT 

218 GoTo 118 

999 END 

RUN 


SAMPLE SIZE?1e88 | 
LARGEST NUMBER IN SAHPLE WAS <999215 


Lets cee now, How long 


to PRINT /00, 006 
JOND numbers on « TY S 


SAMPLE SIZE?r100u8 
LARGEST NUMBER IN SAMPLE WAS .997854 


SAMPLE SIZE71880 
LARGEST NUMBER IN SAMPLE WAS -999988 


SAMPLE SIZE718080 
LARGEST NUMBER IN SAMPLE WAS =9I9BB6 


SAMPLE SIZE?71 68000 
LARGEST NUMBER IN SAMPLE WAS =99I9F6 


SAMPLE SIZE7169808 
LARGEST NUMBER IN SAMPLE WAS .999993 


SAMPLE SIZE? 


OK, take a chance! Say something about how 
large a RND number might be. This is called 
making a conjecture, or proposing an hypothesis. 
It is something you think is true, but you are 
not sure. You haven’t proved it. 


We also wrote a program to find the 
smallest RND number in a sequence of 
RND numbers. Here is a RUN of our 
program. 


RUN 
SAMPLE SIZE7189 
SMALLEST NUMBER IN SAMPLE WAS 9.8858S5E-83 


SAMPLE SIZE?TI800 
SMALLEST NUMBER IN SAMPLE WAS 5.78487E-04 


SAKPLE SIZE71e8080 
SHALLEST NUMBER IN SAMPLE WAS 1.71884E-85 


SAMPLE SIZE? 


Sa far — Smallest RND 
Aumber u about . 000017 


Look at our results. Write your own pro- 
gram. RUN your program, get some samples. 
Make a conjecture about how small a RND 
number might be. 


Development of the RND material was originally sponsored by Hewlett-Packard. All programs 17 
are written in BASIC for the HP2000 series of time-sharing systems. Thanks, HP for your help. 
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Dog _ A) Nhe deg has +o Find she Bene in \4 
Troe - Steps Stacting at Here. 

5 Die cannot gO shroughs+he Trees or 
Fence- Fences, he. is 4090 Arend them. 
Fice hydrant-& 


(THey are bicrkacies.) 

3)¥or each caute yeuwhave 40 90 
Dark AlLey — 
cat — We 


Bone- 3 


4) THe caiS May be. Substituted Cor a 
Fire Hy Adnt Or @ darkalley . incase 


dark alley). . Remember, only one Fice hydrant or darKalley OF 
Cat Sulostrutes may be used | 
r& = You must ase the obslacles like THIS? 


Ria ) Be 4 £ Or BW +fi¥io get tothe bone 


Programs :)ESSEEESSOSEEES 
D5 ESEEE SSSEESSE 
DE EEEESSSSSESES 
WS ESEESSEESESSE 


There are a Les more courses also, 


Wot ke i ok iti toi ttt tO 


RRR RR RRR RHR RE EEE RRR RRR REE PERE RR RRR ey 


IER I TTR Se Mia TE ae Lahde ae ted Mia Neb hatiicd Voli ns End hel taf\-chelat Not tafitadlahet ental iaee tii \-C contd si Nahi t et oe hy ~ eae 
B . . . ows 
= Willamette High School a ECHO HOLLOW ROAD, EUGENE, OREGON 97402 PHONE (503) 689.0731 > : 
: ‘ . 
\E N 


Lane County Schoo! District No. 52, Ray Klappenbach, Superintendent 


t were developed 


lenuany 27 e975). 


ts start th2nk= 


solving techniques - 


> puzzles 


™h2 names 


Date Processing Instructor 
RR ee ee RR RRR KR RRR RRR RRR RR RR RH RH RHR Re eR ER EE EER ye ey 


Trough & Fire Rydrant 
and 4: dack aley, Bit only 4 ot each. 


That yar need touse afuehydrant ec 


FACT ER 


as” ae gs 


++ Kar) Albrecht 


ee ee ee a ee a ae a 
RRR RRR Rw 
s SRR RRR RR eK we ey 


c Chery! Davis 
N Chris  Taekker 


STARE aa a Cindy Dickens 
a 


Pea 2 Dette eres 
ee taalea 
ee 


EFinish 


ae Pou CAN GO Whroudh +he Puzzle in anyuay 
ou Cam Find that iS not lolecked by a Fence or object. 
You must Stact at the Siar and Finish GA AN2 Finish. 


Dijecte” +4a+ could harm yout 


&B—Evi) Fecest 
<2 — skull + cross bones 


3: 


— t—Kmife (Ca) 


G—COSNS with red aaron Che's evi) 


BAS Dragon 


Bao: eyed cyclops, 


bain aa  e 


Pawas 


Feegcam: ©°5S SENENWNNENEESSSENNEN E~ 
SSSSS WWSWNNWS 6 vo 


NE S-Fnished ; 


Raa K RRR eee ee eh ey ee we eK ye 


W\S SEEEEEE — 
inna a ee a a a a a a a’ 


Mike Gargle 
Dave Fuhr 
Lance Rebinson 
Macle Sern 
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* Y.U. BUS 20 stePs=24|\-Dotermine what kind oF 
+ ToyOta 12 steps=aq | Car youwant, 
* Volvo 24 StePs= aq la. You hove douse the. 
LA ese SESSLER SSCS EAI ES CACAEN ENE LESS NE SES VEU CUPL Ceri Pape ruee ae pe docner 1% SRi&= a! Number OF Steps +O 
> Marcn +e to1al shots given ade for each 
z + COT You con Cr) ke A~P ANd GOwnN and 
; Cees 2 Sideways. Youn +O’ GO frOm ere +0 
: crap (on eee ae 
* N Dave Fuhrer % 
. \eme=> pT ae Gang le BO eee Di RA RMS NESE MME NESE MSE ELSES See ee ee ROE RES ESTA ETN re ree 
fac 
Ww Als ‘ Sue Lovelady 
- ? Claudia Doiel 
* Karon Ruffin 
: Kathy Swagerty 


\. START AT SE. @RNER (starr). 

2 FIND WAY home in 2 moves. 

3. a, MOvVe THROUGH ANY SQUARE 
ab 


RRR TH ee ee 


ME. 
4, You mAY move HWorRIzOnTAL OR 
NERT ICAL. 
S. NON'T Move TARDUGH OccUuPieED C= 
SQUARES. ~ Cot 
2. COUNT HOME AS 22 SQUARE; M= mice 
SEY B = Birds 
virs.-M PROGRAM : NWwWSWWNWW NN EEEEE- 
* SAVAGE NE WNNiIDY SS Low NNW, Rales 


anes —— 
 eares Bs The Object OF THis game is 40 avoid 

So PCICID IAAL SEED SEALE ALE SEM CECE VE SEU Ud TU UO ae ae ee ee The Cats and to limit he number of 
Wiice ares that Can be visited. 


; Examples Move from Hereto ther, 


; USING exactly 7 M's NoC's, and any 
number of B's , 
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On a Thursday night, sometime in the late 1970's, I visited I'm here by the strangest accident” I continued, unconsciously 
the People’s Computer Center of Menlo Park. They now had two rubbing my suspenders: “and Td like to look around, maybe even write 
storefronts, and one was open that night for classes. The other, a story /about-You for my paper. 
called THE ANNEX, is used for office and meeting space. This time it was she who paused amomenti 

Last issue, we sat in at THE ANNEX for the weekly com— 
munity meeting. For this issue, I visited their funky computer 
recreation center to talk to the people there and watch the classes. 


1 


“But bli. tory, check it out with Harold. OK?” 
Here’s my story about that Thursday night, sometime Butbetorely cuypublishty cur story checkuy ony an 
in the late 1970's . . . 


“Uh, well... sure. Why don’t you just look around during the class. 
Daren is the other teacher tonight.” She pointed out a tallish, lean fellow 
with trim beard. “‘Afterwards, we can answer some questions. 


“Sure,” I said, “but which one is he?” 
z “He isn’t here right now. But he’s always running in and out,twice 
P A ¥ i i 4 i fast as 
Time machines being what they are, you can’t blame me very much as fast as anyone else.’’ She giggled a little. Maybe four times as 
for my annoyance after he last tine ® eee anyone else. Just wait around and you’re sure to meet him. OK? [il talk 
to you after the class.” 
Ihad set the dials for September 1989, hoping to visit the storefronts : : fth 
here in Menlo Park after the opening of the Cybernetic Theatre. The rotary Jane went back to helping someone play a game cae oF e computer 
thumbwheel for the tens digit must’ve been malfunctioning, and I landed pees The game was Hunt the Wumpus, with occasion ghostly images 
with the gentle Hissssss of released temporal energy in 1979. of superbats flitting across the screen. 


It was nighttime, and since the circuitry of my time machine (cleverly 
woven into a pair of suspenders) needs about two days of sunlight to 
recharge, I decided to stay. 


Remembering my history (futury ?), I recalled that there were two 
storefronts by this time. The newest addition, THE ANNEX, was closed. 
So I wandered into the Center. 


It was packed, and things were jumping. There was a high partition 
in back, behind which I would find the hardware supplies and work area. 
To my left was Games Alley, to my right a huge pile of oversized pillows. 


There were several small crowds of people, each surrounding a large 
table. I could see 4 or S of the tables, and each had 4 large ty screens with 
keyboards, joysticks, and many had a funny little box. 


aN we pees on <S 
THE Putow FlenT 

The class, I noticed, was made up of people of all ages. And everyone 
was doing something different. Here and there ty screens showed the dark 


of interstellar space, with pairs of tiny spaceships spitting bullets at each - 
other. Spacewar, I remembered, was old even back in 1975. 


Someone was piloting a space ship, and I stopped to watch. She was 
about 16 years old and I asked her to explain to me what was happening. 


“Oh this is called Space Yachting, my favorite of all the games. You 
never played it before?’ 


“Well, it’s kind of tricky. Tonight, I’m trying to get my space yacht 
from here,’” the screen now showed a map of the solar system, “to here and 
then back. It’s like the old game of Lunar Lander ‘cause I have to make the 
round trip to Jupiter with barely enough fuel. I like to use Mars for a whipping 


point. If I get close enough, its gravity whips me out even faster, so I can 
save fuel! 


“My favorite part is going through the asteroid belt ‘cause that’s fun.” 


Bare teat “Doesn’t it take along time to play an entire game?” I asked, trying to 
f ; sound naive. Popping in and out of the future, I had seen some really far out 
TY SCREEN TERMINALS games that were still ten years in the future! 


In the back of the room, just on my side of the hardware partition, 


\ i J “Oh, that’s what I like best. When my yacht gets close to a planet 
I could see more screens, one of which was in full color. I started walking asteroid, time slows down sol can avieatee- Tht When fs soing irons 
that way. free space when nothing is happening, time speeds up again. The whole game 
; ‘ lasts maybe 20 or 40 minutes. That’s really a couple of years. Oh, I have to 
“Hi. Can [help you? 


get back. Here come the asteroids!” 

I turned around to find the voice. She was a little shorter than I, I watched for awhile. The screen showed the forward view, and while 
and obviously one of the 5 full-time teachers the Center should have by 1979. she worked the joystick and keyboard, two smallish rectangles in the bottom 
Her name was Jane. of the screen were flashing radar blips, fuel indicators, meteorite damage 
reports, crew health and life support system details. into i 
“Ummmm, yes” I said, pausing to think fast, “I’m a reporter Inf. 3 aes oe she was eallyoto lt 
for a small paper. I’m sure you've never heard of us — we're located far 20 wach seca person in sien Hed into See There was 

x : 1 i) pillow comer enthusiastically slugging each other with the huge, 
away.” True enough, 1979 is far away from 1975! clumsy, hard-to-handle pillows. 8 


~ By now, my ears were getting used to the constant din. I was beginning 
to hear some strains of music. In the back, near the partition, I could see a 
sound system with record player, dual tape decks, etc. etc. Nearby the table 
was a cabinet with drawers and drawers, most of which had labels: TAPE 
_ LIBRARY, CASSETTES, COLOR GRAPHICS, COMPUTER ART MOVIES, 
SOUNDTRACKS, GAME SOUND EFFECTS, NATURE NOISES, SPACE 
SOUNDS, 


When I listened closer, I could hear several distinct musical strains. That’s 
when I found out what the funny little boxes did. Each was a tune box, under 
computer control. It was an independent processor! A game could load up its 
box with half a dozen tunes, then with a single command, start an entire tune 
to coincide with a development on the screen. Action on the screen would over- 
lap music from the box. 


There was a crowd of youngsters around one of the large tables, listening 
to the tunes of the four programmers working there. The tallish teacher, Daren, 
was pointing to some letters on a screen, beating a tempo with his arm. 


I walked over and asked where the tune boxes had come from. 


*Someone in the intermediate hardware class invented them for a design 
project. The idea was simple: separate music, visual and other effects into 
separate processes that can run simultaneously and communicate. Did you want 
to talk to the inventor? His name is Marty, and he’s teaching tonight’s hardware 
class. ” 


I thanked Daren and wandered back. looking for the door through the 
partition. Funniest thing, as 1 walked into the hardware area, my suspenders 
began picking up some buzz. I flipped off the “absorb power” catch, reminding 
myself to tum it back on tomorrow. 


A young fellow walked up and said, “Hi. I’m called Marty, although my 
teal name’s Daye. Can I help you?” 


“Thope so. Could you tell me in general what’s happening nowadays? I’m 
visiting from far away, but I know about computer hardware and software.” 


ee ee we ee ee ie eh a ee ee ee a a ae ae a ang 


“Sure. I’ve got a few minutes before checking out the class. Let’s see. 
We have 3 levels of classes: introductory, like tonight, were you leam how to’ 
use basic circuits in design; intermediate, where you build a couple of projects 
of your own design, and independent study, where you cover some theory and 
work on one large project. About 30 people are taking intro design classes; the 
intermediate group is about 20, but we've only got a dozen or so doing indepen- 
dent projects. Did you visit Games Alley? Many of the really good projects end 
up there, unless they want to take theirs home. 


“Designing and building games is pretty popular — that’s the nature of the 
place, I guess, but everyone wants to build their own computer the first week.” 


Just then, someone came racing past the open door, towards the bathroom. 
A few seconds later, he cam back, slowed to a stop, and shouted, “‘David! I haven't 
seen you since...” 


“Hi, Harold,” I said, grinning a grin. “It’s a long, long story” 


And I was fingering my suspenders as I told Harold about traveling in 
Europe for the past 4 years. 
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FELLOW FANTASISTS 


This is the last planned installment of Fantasies of Future Forms. 
Write to us & tell us what you think the future will be (should be ?) 
like. In fact ... 


*** SHARING *** 


In this universe of fantastic sentients, there must be other ‘‘Fantasies of Future Forms.” 
Do you have one? Are you in touch with life ona different plane? Ina parallel world- 
stream? Send it, please — if we publish it, we will — in turn — share by giving you a 

free 1975-76 subscription. Please tell us where in the universe to send it. 


KR KKK KKK KKK KKK KK KKKAKEKKKKKKK 


Text: David Kaufman 
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Figure 1A 


=-+In ovr work ve are exazining the potential for producing variation in 


Plastic deformation ts an application 


of the Computer in Art 


Jay Leavitt 


Optical artists and for that =atrer most computer arcists begin 


their work on a grid. We do too. Units create designs. 


and Riley manipulate each unit by hand. 


Vasarely 


unit by formula. See for example [7]. We are not forsula*dependenrs 


Nor do we consider each unit ind{vidually. Only after a pattern ‘s 
established does our work begin. We rearrange the dentgzn by applying 


force to the moss. fach eketch the 


artist makeo allows the pies to 


expand or contract as a whole. The goal {nm to chanze the static 
desiyn into a kinetic one reflecting the plastic event and incorporating 


the energy necessary to produce it. 


Methodology 
Imagine a sheet of rubber. The edges of the nheet are clacped dom; 


the center has frecdom of movement. A pattern 1s repeated about the edge 


of the sheet leaving a blank area in the eiddle: The rubber sheer is 
pushed and pulled, thus distorring the original design and creating s 


totally new composition. By deforming the initial desizn in different 


ways a series of variations on the same design results. In addirfon to 


its acsthetic qualities, a patcern is selected for {ts ability to function 


as a vehicle for movement and color. The deformations are realized ty 


means of an interactive FORTRAN IV computer program. Before a particular 


series of deformations is begun, the pattern cust first be represented 

in the machine by an ordered sequence of points which are stored)fn a cata 
Statement. The data statement was chosen so that the artist could procuce 
a series of deformations based on the same pattern over a long period of 


tine without having to r 


atedly reenter its representation, althouza 


the data statement (pattern) could be changed at any tine. 


{s a set of straight lines connecting the points. However, ic is nor 


Neceusarily the case that a atraiylit line to dravn betveen every point and 
. 
its successor. , 
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Most computer artists manipulate the 


The pattern icself 


e » Deformation of Desion: An 


s ‘hell Gre iet vai) 


pan puch the sare panser as an action painter. 


2esisn through plastic deformation. : 
of force to produce a change of form in mass. Wena plastic deformation % 
BS {s apples to a static desien, there tx a recor! of the Coree (its 
amount and direction) reflected in the faaye- 


The energy necessary to 


NS produce che force {s {=parted to the design, saking it kinetic. See x 
fisure 1A (a desisa at rest) and figure 18 (the same design aftor deformation).«« 


Figure 15 


Applicat no 


Conclusions 
We have been concerned with ‘stretching’ patterns to achieve 


variation in design. A codel was set up on the computer to allow the 


artiot Exod os to icxaping plastic deformation as ao synomte ayent. 


Just a3 Poliock Ponta 


contro) the acount and direction of paint on the canvas, 80 too the 


Vee A 
é 


artist using thia method controls the amount and dire tion of 


force 
into the pat tern. 


Like the: abstract expressfonisc, t computer s iy, 

artist also finds that ‘nice accidenta! occurs Each wor begins fers © 
Aife tn complete staric order, devold ofvezution. dt becoze Rucanized 5 
as the artist imparcs energy to the mass. However, the orderlicess Ofc a 


the ‘concrete achool’ is not lost in the process of caring the piece SF > 
kinetics On the contrary, ve found thar the *expreenion! ! use of: 
force intermingles with the 'concrete’pactemsforming a harmonious ffral 
Seakee ; 


‘Thuy ‘far ve have fexohtned three patterns: the first deuts vieh dine: 
(Fipures 1 +4), the second with mass (Figures 5 76), end! the third 


with a projected three dinensfonal fors (Figures 7,¢). Le was Dorarved 


thac.each design required different eethods of stretching in order to obtain 
@ satisfactory cozposition. Successful stretches applied to one series 
Were rarely successful when applied to any other. Nevertheless, we obtain 
the sase cesired effects in all three series. We notjonly energize the 
picture, thereby caking {ft kinetic, but we can actwally retrace the 

In every picture part of the 
This not only allows the viewer to idenrify 
with the basic pattern but also provides contrast with the kinerit portions 


This {s tlustrated by Figure 4. 


process of injecting force into /each work. 
ttera reaains undistrubed. 


she picture. 
piccure retains the static herringbone pattern. 


we aote a sracusl elongation of the herringbone pactern ultimacely yiclding 


forss if can assume. 
The priszatic series (Figures 5,6) dealing with mass is especially 
conducive to change. The statfe pattern nacurally yields eany forms: 
triangles, squares, stars, and octagons. When energized the family of 
In Figure 5 the triangle, which is a passive component 
ef the static pittern, dbecetes prominent. 


Sr=s culciplies. 
Other variants also appeor in 
this picture due to the folding of the rubber sheet upon itself. The 
assortzent of shapes achieved by folding fs parcicularly noticable in 
Figure 6. The fold forms a Z across the middle of the picture segmenting 
larser shapes and creacing small pentagons, diamonds, rectangles, and 
elongate! trdangles. The tension which is evident in the picture is a 
dizect result of the oagnitude of opposing stretches which cause the 

Tul ber sheet to fold upon itself, Figure 6 also {illustrates how the same 
shape ts varied by expanding orcontracting {ts size. The variant shapes 


assured by the pattern are reinforced through the use of color. The tones 


of tke colors were carefully selected so that the patterns a viewer would 
See are not precetermined. The application of color allows the picture 
to assue ics various shapes. 


The projected three dimensfonal series (Figures 7,8) was the most 


difficult to vary, The sassive quality of the pattern would neither allow 


aesthetically satisfying large deformations nor folds. Great care was 


taken in preparation of the sketches so that the forms would not collide. 
In Figure 7 the picture is achieved’ through a series of emall deformations 


forming a spiral. It 1s noteworthy chat in this Series, although there 


is less distortion and segmentation of the forms, the inserted energy 


is much more apparent. In both Fipures 7 and 8 there is a feeling of 
\ 


compression of the smaller forms by the shifting larger, forns. . + 


The right hand sfde of the 


As we progress counter-clockwise 
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Greetings! 


: 654 Maryland Avenue, Apt. 2F 
ne : { Pittsburgh, Pa. 15232 

- We enclose a small program and some sample output for 

your computer—playing pleasure. 


The idea of generating patterns from people's names is known ie 
by most handweavers (see, e.g., A Handweaver's Workbook by EZ, 
Heather Thorpe). Drawing patterns by nand to determine if 

they are interesting enough to actually weave is quite 

tedious so we decided to test our newly acquired abilities 

at BASIC (it's more fun than FORTRAN!). The enclosed program 

was implemented in BASIC-Plus on a PDP-11. 

We also have a similar program which generates patterns 

based on a sequence of random numbers. We will be happy 


to send you a copy, if you like. Aatine_ Nelle, 
; ; KK Wich Ye —— May 


Enjoy! ae 
B ae zs chard Mickelsen Magdalena Muller 
* . SS 7 i 
Saad thee peer ge ee Sto * * * x cath, * Bespin x * * * x * 
* * * * * * * * * * ¥ * ae * * * * * * * * * 
* * * * * * * * * * * * = * * * 
* * * * peas 36 * * * £ % * * * * * 
* as 7 = c - * * * * * * * * * * * * 4 * 
* PCCL 10118 13-FEB-75 * me = = ~ x = ~ ¥ “ = 
< * 118 PRINT x x 
3 126 PRINT " 22222272272722272727722277" : * ¥ 
138 PRINT WHAT'S IN A NAME” * “ 
k * 148 PRINT © 7777722722727227277772" < WANT TO TYPE ANOTHER NAME--ENTER Y OR N? Y a * 
x * 158 DIM Nc20), C(8a) * 
(Fo rea eae ENERATE A PATTERN * YOU OES ERINZ z 
178 PRINT “THIS PROGRAM VILL GENEs ATTERN BASED ON YOUR = Say ve 
* WG PRINT ‘NAME. IF YOUR NAME CONTAINS MORE THAY 29 CIIARACTERS" x x ? MAGDALENA NULLER sth 
k * 1 PRINT “INCLUDING ELANKS, ONLY THE FIRST 20 WILL BE USED TO” a 
x 4 20 PRINT “FOR4 THE PATTER SIMPLY TYPE IN YOUR NAME FOLLOWED" <<MAGDALENA MULLER>> * 
@@ PRINT “LY A CARRIAGE NETUNN” * ‘ 
ae 220 PRINT * s A 
a 230 PRINT "YOUR NAME, PLEASE” * * x * 
€ % 248 INPUT NS x * * * * * + * * * * * * * 
_ 250 REM CHECK THE LENGTH AND TRUNCATE, IF JECESSARY nite ik re : - < ee Save near, * 
x * 260 LET M = LSV(NS) x pret : s ‘ i 
€ * 270 IF M > 20 THEN M = 26 * * * * x ok x OK * * * x *K . 
* 280 LET NS = LEFT(NS.M) - s kK K * x x * * a * * * xe KK x 
* 290 PRINT * * * * * * * * * * a 
300 REM PRINT THE PATTERN NAME * : * * 
* * 310 PRINT "  <<"5INS3tt>>" * Agha Eon S OK * * * * OO x KK * n 
k * 328 PRINT ie x * * * * *x * x OK * * * ae Tak 
x 339 PRINT x * OK * Ok * * * * xO ee De ce 
3a@ REM PUT THE CHARACTERS IN A NUMERIC VECTOR E. me pans * of ie e A = s x * 
* 35@ CHANGE Nis TON * at 4 K i A 
. * 369 REM C(3) IS A DUMMY * * * * * *% x * x Par 
‘ % 310 LET C(O) = -2 cs ra 83 x * * KF ie * x * ae 
230 REM J WILL INDEX THE ASSIGNMENTS : . : * 
* * 390 LET J=2 * Ke *K * Sik, * * * * ek nA ER ES Z 
* 49@ REM CONVERT KEY CHARACTERS * Z * * * * * * * * P S 
* * 41@ LET FLI=ASCIIC"F™) r x KOK * KOK * * * * * es ER ES 
re *oa 420 LET MI=ASCIIC'M") a * * * * * * x * * * x om * 
438 LET TI=ASCIIC"T") * a * x fe x 
Hs 440 FOR I = 1 TO M * * : * : ‘ x * tre 
* 456 LETJ = J + I a * * * * * * * * * * 
x . 460 REM MAKE THE ASSIGNMENTS rae ESAE 3 PSS eT Shen heer Ser Seen See ae Aaah Set GE ae tis ee 
_ 470 LET C(J) = 1 ee * * 
fc * * ie IF (N(1) > FL) THEN C(J) = 2 * < * * i ear tees * * oS ee i 
* * WOO IF (NCI) > M1) THEN Ci) = 3 m * * * * * * * 2 
x 500 IF (NCI) > Tl) THEY C(J) = 4 ee x * * * * * * * Ok * * * + * 
i S18 REM BEGIN CHECK FOR ASSIGNMENT VALIDITY ; Hera cee ae * m x x * * Ee * 
S26 REM ELIMINATE REPEATED ADJACENT ASSIGNMENTS k x : Pie 
rE * 830 IF C(J)<>CCJ-1) THEY 59¢ * id . x 3 aoa * % * st 
* * S40 LET C(J+1) = Cty) * * * * * * * * 
t * aa LET C(J) = S-C¢u+1) < x € ie AES a my J 1 * 
S68 LETJ =u +1 * . : ‘ * * * 
* 578 GO TO 630 5 ; % ke OK OK x O* + * * * Kk * tA 2 Le 
* + 580 REM ELIMINATE ADJACENT ASSIGNMENTS DIFFERING BY TWO * Ok x * * * x * * * * * 3 - 
* * AB IF ABSCCCJ) - CCJ-1))<>2 THEN 630 : x * * * x * x * 
609 LET C(J+1) = CCU) ; Cn fs % i ne. “* 
* * 61@ LET CCU) = 5-CcJ-1) * *x * * * * ae * et 7 
* 629 LET Jo = J + 1 * Keke ok) nok * * * * * * aa s 
* * 638 NEXT I * * * * Kk * * * * 
+ > % 648 REM REFLECT ABOUT THE END ; cs = * * * * * * + 
65@ LETN = J 5 : * aA M e 4 a * 
f= -*' 660 FOR I = N. TO 1 STEP -1 Pi * * * * * x . ; 
* 67@ LET J = 2eN-I x =, x KK Oe * + * * * * *x * x * * * 
‘ x 680 LET C(J) = CCI) * 3k * * * 4 * * * OO 
* * , 998 NEXT 1 aie ee aor ek * * * * * OK kok KX * 
om ISO LET N= PeN-1 a 7 Aes Near 
71@ REM sCONSIDER THE ASSIGNMENT AS BOTH A ROW AND A COLUMi a * * * * * + % id zr x : : x * 
5S 3 728 REM ASSIGNMENT. ASSIGN A * TO ELEMENTS FOR WHICH T nate * * * x * * * x 
* % 730 RE4 ROW AND COLUMN ARE THE SAME * * * * * Ok * * * * uk 
~ 748 FORT = 1 TON - . ‘ 4 x xk x KK * + 
758 LET M = C(I) x * * * *° * * * * * * 
* * 760 FORJ = I TON * * * * * * k + k * * * * * * x 
* * 770 IF C(J)=M THEN DS="s" ELSE Ds=" " ee ts gy ae * * r * * * ek KK OK OK * 
78@ PRINT Ds; : * 
* * ' : * * 
79@ NEXT J * * * * nt Ee * 2m *x x 
* 820 PRINT Pee bee * x * * * * ae x KK * B 
810 NEXT I - POSS On OLS ee SEN E9 EO ade aia ak ee ak tok ok S 
oe 30 PRINT a * * OK OF x * * * * * * x x KK * a 
4 : * “ok Ok 
K * ao INPUT “WAIT TO TYPE ANOTHER NAME--ENTER Y OR N“3AS SF epslaict Ieee oy ee anna sae Ak eK ok Ly ok , xk 
* * 850 IF AS = "Y" THe! 2208 ; % 
* * 860 ¢ * 
* eM) * ; * 
GN ¥ * * * Sale ees Soe! TYPc ANOTHER NAME--ENTER Y OR Ni ear 
x * * * i : a * * * * WAN 
 * * x * % Rey er regen Aas 
* 
i ka ba ba x * x 7 x x x«* 
sae) BS ¢ * * * eee * * * See 
% Fee * % % PVE 
13 * ¥ * * * ¥ * ¥ 
+ * + x i s * * * % 
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COPYRIGHT 1971 BY THE REGENTS OF THE UNIV. OF CALIF 
REMe**e PRODUCED AT THE LAWRENCE HALL OF SCIENCE, BERKELEY oe 
REMe* CMODIFIED AND DOCUMENTED BY THE AARDVARK AT THE PCC) °. 
REN CO Occ eee sess ee esse SESE SE SETSSESESSESESSE SEES OSS SSSESEOEEES 
REM ° 
DIM ASC21)28$(36),CSC72)4A012),XC3) 
REM*e A IS AN ARRAY CONTAINING THE NUMBER OF DAYS IN EACH MONTH 
REM*® ACI) IS HOW MANY DAYS IN JANUARY, AC2) HOW MANY DAYS IN FEB- 
REM*e RUARYs AND SO ON- FNY IS ALWAYS USED TO DETERMINE HOW MANY DAYS 
REH*®* ARE IN FEBRUARY. 
HAT READ A 
REMe*s FNY IS THE NUMBER OF DAYS IN FEBRUARY OF THE YEAR Y 
DEF FNYCY)=29-SGNCY74-INTCY74)) 
REM** FNS IS THE SINEWAVE FUNCTION 
DEF FNSCS)=INTCLASSINCCS/P-INTCS/P) #6-28315)438~.5) 
REme*® FNM IS THE REMAINDER OF X AND 7 
DEF FNMCX)=INTC(7®C(X/7-INT(X77) +25) 
AS=“MONTUEWEDTHUFRISATSUN™ 
BS="JANFESMARAPRMAYJUNJULAUGSEPOCTNOVDEC™ 
PRINT ™ DO YOU KNOW WHAT A BIORHYTHM IS CY-N)™3 
INPUT CS 
IF CSCi1,1)="Y" THEN 1558 
IF CS="STOP™ THEN 2788 
PRINT * “THE SIORYTHEM THEORY POSTULATES THAT THERE ARE CERTAIN™ 
PRINT "METABOLIC RAYTHMS THAT HAVE A CONSTANT CYCLE TIME IN THE HUMAN 
PRINT “SODYs AND ARE KNOWN AS INNER CLOCKS.” 
PRINT * TWO PHYSICIANS, ONE A CONTEMPORARY OF FREUD» CONCURRENTLY™ 
PRINT “DESCRIBED A 23-DAY CYCLE THAT CORRELATED WITH PHYSICAL ™ 
PRINT “"VITALITYs ENDURANCEs AND ENERGY) AND A 28-DAY CYCLE THAT 
PRINT “CORRESPONDS TO SENSITIVITYs INTUITION, AND CHEERFULNESS. A™ 
PRINT “THIRD CYCLE WAS OBSERVED BY A PROFESSER AND OTHERS IN THE™ 
PRINT "1920'S AND 1938 °S, AND IS A 33-DAY COGNITIVE OR INTELLECTUAL™ 
PRINT “CYCLE THAT RELATES TO MENTAL ALERTNESS AND JUDGEMENT.” 
PRINT ™ ALL THREE CYCLES START UP FROM BIRTH OR THE BEGINNING OF™ 
PRINT "INDEPENDENT LIFE.” = 
PRINT ™ THE DAYS ON SHICH THE MEDIAN (8) LINE IS CROSSED ARE 7 
PRINT “CALLED CRITICAL DAYSs ESPECIALLY FOR THE PHYSICAL AND SEN-“ 
PRINT “SITIVITY CYCLES AND ARE WHEN ACCIDENTS ARE THE MOST LIKELY” 
PRINT “TO OCCUR. THE HIGH (+) PERIODS IN THE VARIOUS CYCLES ARE THE™ 
PRINT “TIMES ®HEN YOU SHOULD HAVE THE MOST ENERGY, BE MOST CHEERFUL,” 
PRINT “OUTGOING AND HENTALLY ALERT~ THE LOW (-) TIMES ARE REGARDED™ 
PRINT “AS RECUPERITIVE PERIODS.” 
PRINT ™ ALTHOUC+ ALL CYCLES ARE SAID TO START FROM ZERO AT THE™ 
PRINT “TIME OF BIRIAns BIORHYTHM HAS NOTHING TO DO WITH ASTROLOGY.” 
PRINT “ A TOKYO TAXI COMPANY HAS REPORTED A 664 CUT IN ACCIDENTS™ 
PRINT "SY GIVING ORIVERS AN "EXTRA-CAKEFUL-TODAY "REMINDER ON ™ 
PRINT "CRITICAL DAYS” = 
PRINT “GRAPH SYHBOLS: I t MEDIAN LINE (6 LINED™ 
PRINT ™ P t PHYSICAL CYCLE (23-DAY)" 
PRINT ™ S t SENSITIVITY CYCLE (28-DAY)" 
PRINT ™ C s COGNITIVE CYCLE (33-DAY)™ 
PRINT "™ 
REM 
REM 
REM@eeeeesseesssse¢ PARAMETER INPUT AND PROCESSING seeeesssseseseeses 


REM** K IS AN ERROR FLAG CSEE L# 15868) 

Kel 

REMeeseee INPUT AND PROCESS BIRTHDATES*s 

PRINT ™ SIRTHDAY (M¥,ODsYYYYI™s) 

INPUT H,0,Y 

REM*se THE GELOW KEDUCES A NUMBER TO ONLY ITS 18'S AND 1*S DIGITS 

KEM CTHUS 1973 WOULD BE TRANSFOKMED TO 7341959 TO 59, ETC.) 
Ye INTC 1OB-1 eC ¥s168~-INTCY/160))) 

REmee CHECK FOR ERRORS 

AC2]=FNYCY) 

IF mM<il OR M>l2 OR ABSCH)SINTO(M) THEN 2718 

1F D<i} OK D>ACH) OK INTC(O) <> ABSC(D) THEN 2738 

KEKe* NOW CONVERT D TO JULIAN 

FOH I*t TO m-1 

D=D+*ACI) 

NEXT I 

REM*eeeee INPUT AND PROCESS PLOT-STARTING DATEs? 

K=2 

PRINT “ PLOT STARTING DATE (mM,DD,-YYYYI™s 

INPUT M1,D1-Y1 

Dd=D) 

YI=INTC1O3.1¢CY1/168-INTCY17168))) 

AC2I=FNYCYI) 

IF mi<l OR MIl>12 OR ABSC(MI)#INTCMI1) THEN 2718 

IF Di<{ OR Di>ACM) OR INTC(D1)#ABS(D1) THEN 2738 

FOR I=1 TO w1-1 

DI=D1 ACI) 

NEAT I 

REM 

Renee *S*' WILL END UP BEING HOW MANY DAYS FROM BIRTH TO PLOT DATE 
= 

RrHee FIRST, ADD IN LEAP YEARS FROM BIRTH TO PLOT DATE 
FOR I#Y¥#1 TO YI-1 

S=S#CI/4=INTCI/4)) 

NEAT I 


REM** NOW CHECK FOR BIRTH YEAR BEING LEAP 

S=S+(Y/4=1NTCY/4) AND D>58) 

REM** WE ADD HOW MANY YEARS OLD YOU ARE © 365 

S=S+CY1-Y¥-1+(D1 >= D))#365 

REH** AND FINALLY» WE ADD HOW MANY DAYS SINCE THE LAST BIRTHDAY 
S=S+(DI >= D)*(D1-D> 

S=S+(Di<D)*(365-D+D1) 

IF S<® THEN 2758 

REH** D3= HOW MANY DAYS FROM THE YEAR 1986 TO PLOT DATE 


REme*s CIT IS USED LATER TO DETERMINE WHAT DAY OF THE WEEK !T IS) 
D3=¥14365+D1 
FOR I= TO Y1I-1 
D3=03+CI74=INTCI74)) 
NEXT I 
PRINT ™ HOW HANY DAYS DO YOU WANT PLOTTED™s 
INPUT D9 
D9=D9Ie2 
D1=08 
REM 
REM 
REMes START OF PRINTING eeeeevesesencccsessesesssesees 
PRINT “"sTAB(28)5™¢(-) «o> LS > had 
FOR @=1 To D9 
een * C$ IS THE OUTPUT STRING 
$7" 
IF OF <> INT(O1) THEN 2278 
REM seeeseesseee SET UP DATEssceece 
E=FNN(O3~-1)+1 
REme* YOU WILL NOTE THAT 171719: s 
PRINT ASC3SE-0,3e5)3 Stew ae aes 
PRINT Dis 
IF Dl <> 1 THEN 2278 
PRINT BSC36M1-2,3sM1 15 
PRINT YI 
REMseseesesess SET UP PRINTINGSOe® 
FOR I=LEN(CS)*1 To 72 
CSCI,1)=s" = 
NEXT I 
FoR I=i To 3 


REMes WHEN Xml ,P=233X=2,P=283X=3,P=333 FOR THE SIGNIFICANCE OF 


REMse THESE NUMBERS, SEE THE HP GAMES BOOK TEXT ON BIOSIN~ 
PsiBecSel) 


ACLIJ=FNSC(S) 

NEXT I 

C$038,38)="I~ 
CSCXC1),XC1))="P™ 

IF XC1)#X(2) OR XC134XC3) OR X(2)4Xl3) THEN 2418 
CSCXCII),XCi J) ate” 

GOTO 2518 

IF X(€1)#XC(2) THEN 2449 
CSCXC3),X03))="c™ 

GOTO 2453 

IF X(2)#X(3) THEN 2476 
CSCXC2),X(2)J="0" 

60TO 2518 
CSCXC2),X(2))="S" 

IF XC1)=XC3) THEN 
CSCX(31,X(3))="c™ 
REM** OUTPUT CS 

FOR X=15 To 72 

IF CSCX,XJ=" ™ THEN 25498 
PRINT TAB(X=1)3CSCX,X15 
NEXT X ; 

PRINT 

REmMs* RESET DATE 
D3=D3+.-5 

S=S+.5 

DI=Di+.5 

IF DI<ACMI1}¢1 THEN 2678 
DI=1 

MI=MI 1 

1F MI<I3 THEN 2678 

Mi=l 

YI=Yiel 

AC2J=FNYCY) 

NEXT @ 

PRINT "™ 

GOTO 1288 

REM*e ERRORS see 
PRINT “IMPROPER MONTH" 
GOTO 2748 

PRINT “IMPROPER DAY™ 
GOTO K OF 1596,1748 


PRINT “PLOT STARTING DATE EARLIER THEN BIRTHDAY" 
GOTO 1748 


DATA 31+28,31 436431438431 431438314308,31 
END 


3 Don Lancaster 

3 ; ; SYNERGETICS 
Box 1112 

Parker, AZ 85344 


Found out more about the cassette interface. First, a 
Phaselock loop on Output is not a luxury, but its es- 
sential. Also cheap and doubles as an input signal/source 
if you use the CMOS 4046. : 

Secondly, 
have to sw 
from chan, 


Dear Lee: 


modulating the tape is very critical as you 
itch at the zero crossings to keep the phase 

; ging between the ones and zeros. Taking the 
PLL’s Square wave and RC filtering it and then ampli- 
tude switching it does NOT work as the filters delay 
lets you switch in the middle of a cycle. 


Instead am trying routing both ends of the capacitor on 
the PLL into a CA3080 (after attenuation) to recover 
a triangle wave and modulate it directly and reference 
the output to ground. This seems simple and cheap 
enough. The PLL apparently goes non-symmetric un- 
less you use higher values of timing resistances (above 
22K). 
Don't have a final circuit yet, but the beast would pro- 
bably end UP something like this. 4046 as signal source 
on transmit, PLL on receive. 3080 as modulator. UART 
as UART. On receiving end, 3080 as AGC. 5558 as 
oe garbage filter. Second half of 5558 as 
tector. 4019's as Input switching for UART to 
decide whether or not it comes from keyboard or TVT 


oe Total IC costs is well under $10 plus 


Still do not have the thing working, so we're still with 
a half breadboarded Paper design. 


Don Lancaster sent a sketch of work in 


Terry F. Ritter of Dantco (2524B Glen Springs Way 
Austin, Texas, 78741), submits a design using a 567 
with the input signal reduced to a level so that the loop 
in the chip will stay in lock but the amplitude-sensing 
output will drop out when the signal goes low. The 
threshold for this kind of Operation is about 50 milli- 
volts, according to the manual. Terry suggests a de~- 
sensitizing resistor connected to pin 2 of the 567 to 
allow loop lock with low signal amplitude. 


The data sheets, however, seem to indicate that both 
lowering the signal amplitude and installing the resistor 
will tend to reduce the width of the loop detection band, 
the range of frequencies through which the loop will 
stay in lock. Since the purpose of this design is to track 
varying frequencies, this seer - as if it could cause 
problems. 


(\s THAT “tex- Ritter 2) 
@PtOeHereeoeee, 


XMIT VaRT our 


r\f\r OS 
+5V eae 


eV NSER VELA VLl Ee 


progress showing how he hopes to lick the zero-crossing switching 


Problem. Hé uses a 4016 CMOS bilateral switch under control of a “transmit UART”. Don is designing 


his unit to tak 
which goes to 


€ parallel input, and uses the transmitter section of the UART to generate the serial signal 
the tape. This signal will change only when the transmit clock switches, so Don extracts this 


clock from the carrier oscillator (1760 Hz for 110 Baud). If he used the square wave output of the 555 it 


would switch at the “corners” 
and generates the DC average 
When the triangle crosses that 
a serial input, I would Suggest a 
used if you are using TTL stuff. 


(WeOHZ SK 


DAN SoKoc 
AND 
DAVE Bow.es 


THING 


Dan and Dave do make a suggestion that is most perti- 
Rent, though. They understand that the solution to 
avoiding data overrunning the serial re-transmitter 
(little problem No. 1 from last time) is not to change 
0 slow down the tape 
recorder on playback. They suggest inserting two 
diodes in series with the Remote Control line on Play, 
none on Record. Alternately, they suggest placing a 
Cocktail straw over the recorder Capstan on playback 


the number of stop bits, but t 


to increase its diameter and slow the tape. 


reference voltage it switches the clock signal to the UART. If you are using 
4013 D flipflop to synchronize the signal (see sketch). A 7474 would be 
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PUY 
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Y mV 
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not like the signal that emerges. 


SON OF 
HARDWARE 


4 
ADJUST 
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NOTHING ON THIS PAGE WORKS! <x 


Dan Sokol and Dave Bowles (211 Fall Creek Drive, 


by 
Felton, Ca. 95018) likewise suggest a 567 as a loop, 2 
but do not rely on it for the amplitude sensing. They °. 
use a 3900 quad operational amplifier to extract the oy 
O 


clock by limiting a highly amplified signal and then 


SY 
i 
shipping it to the loop. The data is sent to a buffer 19V 
(1 to 1 amplification) and then to a comparator, +025 

where an input greater than 2.5 volts causes an out- OY Wane 

put. The half-cycles that come out of the comparator ; ~|.aV 
are then filtered by an R-C network and sent to + 

another comparator, which triggers when the slowly- 
varying voltage crosses it own threshold of 0.5 volts 
(the drop across the 1N914 diode). 


The encoder is an emitter follower with the data signal | 


1.8Y 
Spalax’ oe 0.19 


connected to raise or lower the voltage on its collector. 
The minimum level is adjustable by the 200 ohm 
potentiometer. Asa result the “bottom” of the out- 
put signal is always at ground, and the “top” varies 
from 3.6 to 0.5 volts. From bitter personal experi- 
ence with an audio burst encoder | can testify that 
this will cause trouble. The trouble is that the output 
signal is really two signals combined — a sine ware 
with 3.6 and 0.5 volt peak-to-peak amplitude, and a 
DC square wave which shifts with the data from 1.8 
volts to 0.25 volts. 


= 
hy 


The recorder will, | predict, treat the sine wave signal 
very well. But the square wave will be warped by the 
low-frequency response characteristics. (See the illu- 


: ; # - Yet! 
stration for further details). The comparators may : 
MORE D 
° 
SONATA IN4001 may 


600 


FLIP-FLOP 


SET BY START BUTTON, 
RESET BY LOSS OF LOCK 


Og ERROR 


T want to suggest the use of an LM370 as an AGC amplifier and modulator. Its gain changes from 40 db 
to —10 db as its control voltage goes from 2.0 to 2.6 volts without shifting the DC level of the signal. You 
tie both inputs up to the positive supply with equal 10k resistors and feed it an input no greater than 100 
millivolts peak-to-peak. It has two control inputs (the more positive one controls) and a pin where you 


can connect a capacitor to slow down the gain-control action. Supply voltage can be from 4.5 to 24 volts, 


positive only. It’s available from most surplus dealers. Data sheet is page 5-1 of the National Linear Handbook. 
Lee Felsenstein 


~ ~ 
eo THIS WAS THE SECOND in a never-ending saries which is an attempt at developing a process of 
; Participatory Design of computer hardware. See Vol. 3 no, 3 for the beginning of this design. There PCC, Box 310 


is no space left to explain further. SEND design suggestions and refinements to me at —— Menlo Park CA 94025 


WIWYWH WAT WV ISI W 
¢ To want control is the pathology, nor © You cannot induce a Pavlovian nervous 


thar the person gets control, because breakdown in an animal out in the field. 
of course you never do. 


Both Sides of Fi Fanatic Life 


e Job's sin is that he's pious. . . . The ° All differences are things of the 
the Necessary and correction for piety 15 natural history. mind. 
Paradox Symbolic 
(Conversations Death : 
with Gregory Among the 
Bateson) Computer Bums 


exeeIpPts 


HOW MANY SPACE MINES DO YOU WANT? 


Il CYBERNETIC FRONTIERS 
by Stewart Brand : 


Random House - Bookworks 1974 pp. 96 © One of the hackers wrore a program © Computer function is mostly one-track- ~*~ 
$2.00 (Available from PCC Bookstore) called “The Unknown Glitch”, mind, in which inconsistency is intoler- 
which at random intervals would able. The human mind functions on multi- 
This little book is actually the expansion of two articles by Stewart Brand wake up, print our I AM THE UN- ple tracks (not all of them accessible); it 
which appeared in the Harpers 1973 and Rolling Stone, 1972. The first is KNOWN GLITCH. CATCH ME can tolerate and even thrive on inconsis- 
- 4 SR SET Beis IF Y it would ; 
an interview with Gregory Bateson whose ideas the author feels ‘“‘ will F YOU CAN, and then it wou rer ey, 


relocate itself somewhere else in core 

memory, set a clock interrupt, and 

go back to sleep. There was no way to * Ready or not, compucers are coming 
to the people. 


indirectly inform damn near everybody’s lives.’’ The second, an article 
about “Computer Bums’ and spacewar (no listings, however). It’s an 


entertaining history of Bay Area computer people including Stanford AI, findit: 
ARPA and Resource One. 


FUNDAMENTALS AND APPLICATIONS OF 
DIGITAL LOGIC CIRCUITS 

by Sol Libes 

Hayden Book Company, Inc., 1975 pp. 192 

$5.98 (Available from PCC Bookstore) 


DECIMAL 
INPUT 


=< 


ho 


This book was intended to allow electronic technicians to learn the basics of 
digital logic. It starts by assuming that the reader has some knowledge of 
electricity and electronic basics, and goes from there to provide a very rich, 
compact collection of information on semiconductors, logic and logic classes, 
binary arithmetic, memory types, data communications, measuring instru- 
ments and analog-digital devices. 


h 


hl 


is not meant to go very far into that level. This isa great book for use asa 
reference by people who are learning digital electronics. It doesn’t tell all 
there is to know about any of its subjects, but it does have enough information 
in one place to de-confuse anyone who is trying to find out about this subject. 


Don’t expect to skim through it, or to read it in one sitting and get up edu- 
cated. It’s a book that you will keep going back to and will want to take 
along when you seek out some more complete information or explanations. 


4 
a It contains some description of the architecture of the PDP-8 computer, but 
A 
= + 
4 


aS 


=== 


+Vec 


BINARY OUTPUT 


Fig. 3-11. A decimal-to-binary encoder matrix using diode logic. 


A 
BO OUTPUT 


(8) 


—O OUTPUT 


AOA — LQ 
2o-Wy ao) 


(c) 


Output 


Sig. 3-2. A 2-input NOR gate: (A) circuitry, (B) logic symbol, and (C) truth 
table. 
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O the People’s Computer Center 


$1-—4 Friday Games Night 


$1.50 — 
Se 1 Saturday hour on the computer 
= 1 month Class for a 58 year old 
= 
SES Month class of Beat the Computer 
Month class in Programming 


or nati 
any combination of the above / 
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SR DQ 


> SY SS 


BASIC, Albrecht, Finkel & Brown, 1973, p. 323 — $3.95 

BASIC BASIC, James Coan, 1970, p. 256 — $5.95 

BASIC PROGRAMMING, Kemeny & Kurtz, 1967, p. 145 — $6.95 

COMPUTERS & COMPUTATION, Scientific American, p. 280 — $6.00 

COMPUTER LIB & DREAM MACHINES, Theodore H. Nelson, 1974, p. 186 — $7.00 

DRAGON SHIRTS, Nancy Hertert, 1974 — $3.50 

GAMES, TRICKS AND PUZZLES, Wallace Judd, 1974, p. 100 — $2.95 

GIMME SOMETHING TO FEEL, Jane Wood, 1973, p. 125 — $$2.95 

MATH WRITING & GAMES, Herbert Kohl, 1974, p. 252 — $2.45 

MY COMPUTER LIKES ME, Dymax, 1972, p. 64 — $1.49 

101 BASIC GAMES, Ed. David Ahl, 1974, p. 250, — $5.00 

PROBLEMS FOR COMPUTER SOLUTION, Gruenberger & Jaffray, 1965, p. 398 — $7.25 

PROFESSOR GOOGOL, Sam Valenza, Jr., 1973, p. 144 — $3.25 

SERIOUS GAMES, Clark C. Abt, 1970, p.176 — $5.95 

SELLING WHAT YOU MAKE, Jane Wood, 1973, p. 111 — $2.25 

STEPS TO AN ECOLOGY OF MIND, Gregory Bateson, 1972, p.517, — $1.95 

TTL COOKBOOK, Don Lancaster, 1974, > 328 — $7.95 

Il CYBERNETIC FRONTIERS, Stewart brend, 1974, p. 96 — $2.00 

WHOLE EARTH EPILOG, Stewart Brand, Eaitcr 974, p. 318 — $4.00 

WHAT TO DO AFTER YOU HIT RETURN, PCC, 1975, p. 158 — $6.95 

A PRACTICAL, LOW-COST HOME/SCHOOL MICROPROCESSOR SYSTEM 
reprint from COMPUTER magazine, 1974 — $1.00 
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